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CABLE TOOL OPERATORS! 


Take a Tip from That Famous Chinese Philosopher 
Hop Sing Who Says— 


“ONE ILLUSTRIOUS BAKER CORE Worth 
Many Thousand Noble Guesses.” 


... and Hop Sing is RIGHT! 


Guessing from mere bailer 
samples is an outmoded prac- 
tice. There is too much at 
stake to depend upon any- 
thing less than complete, un- 
contaminated cores .. . cores 
that tell the “hole” story ... 
the kind of cores that are 
consistently recovered with 
the BAKER CABLE TOOL 
CORE BARREL. 


HERE ARE 8 PROFITABLE USES FOR THE 
BAKER CABLE TOOL CORE BARREL: 
1. Determining whether sands are oil-bearing, 
water-bearing, or dry. 
2. Picking up low-pressure sands which may be 
made productive by shooting. 
3. Selecting proper casing locations. 


4. Determining exact position for perfect water 
shut-offs. 


5. Testing as to porosity, saturation and perme- 
ability. 

6. Determining approximate inclination of forma- 
tions. 

7. Locating breaks in sands separating oil-bearing 
from water-bearing horizons. 


8. Securing cores for exact lithologic and paleon- 
tologic determination. 


It will pay you to investigate the proven efficiency, 
economy and dependability of this tool. 


Complete details are given in the 
Baker Section of Your. 1939 Com- 
posite Catalog. 
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sponsible for the development of the 
present Dowell Chemical Service for 
oil and gas wells. 
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TEXAS 1836 


Sam Houston avenged the fall of the Alamo (March 6, 
1836) when he resumed active command of the Texas 
army and captured Santa Anna, the Mexican general. 
Winning independence from Mexico, Texas added her 
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due to Dowell. 
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LISBON OIL FIELD, CLAIBORNE AND LINCOLN 
PARISHES, LOUISIANA! 


V. P. GRAGE? anp E. F. WARREN, JR? 
Shreveport, Louisiana 


ABSTRACT 


The Lisbon oil field, in Claiborne and Lincoln parishes, Louisiana, was discovered 
in December, 1936. From present information, it appears that the localization of oil 
is controlled by the lenticular development of porosity in the Patton limestone which 
flanks the south edge of a broad structural nose. Production is obtained from the Pat- 
ton limestone zone of lower Glen Rose age at an average depth of 5,200 feet. The effective 
porosity of the Lisbon producing zone is highly variable in thickness, varying from 4 
feet to 22 feet, with an average of 12.6 feet. The daily field allowable is 10,000 barrels 
based on 3,252 developed acres as defined by the Louisiana Conservation Department. 
The field produced 2,405,000 barrels from 150 wells during 1937. 

The original gas-oil ratios were very low, varying from 50 cubic feet to 300 cubic 
feet per barrel; consequently, no separators were used. With a rapid decline in bottom- 
hole pressures, the gas-oil ratios have shown a proportional increase. However, most 
wells have a ratio less than 2,000 cubic feet to the barrel at present. There are no estab- 
lished gas or water levels despite apparent interzone communication within the Patton 
limestone. It is the writers’ opinion that the thickness and the areal extent of the 
“Oakes’’ limestone zone are the factors, independent of structure, which will control 
future developments of the Lisbon field. 


INTRODUCTION 


The Lisbon oil field, the discovery well of which was completed 
during December, 1936, is the fourth producing field developed in 
Claiborne Parish, Louisiana. 

Compared with other fields of North Louisiana which are produc- 
ing from the Trinity lower Glen Rose, the Lisbon oil field presents 
several unique features. 

The present areal limits of the oil production apparently are con- 
trolled by lenticularity of the porous producing zone rather than by 
closed structure. Present well control does not indicate whether or not 
the Lisbon field is situated on the flank of a closed Lower Cretaceous 


1 Presented by title before the Association at New Orleans, March 18, 1938. 
Manuscript received, November 28, 1938. 


2 Gulf Refining Company. 
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structure. The highest well structurally is a dry hole and the lowest 
well structurally is a producing well. Present well control indicates 
that the Lisbon field is on a prominent structural nose in the Co- 
manche Cretaceous. 

The Lisbon field is the only one producing from the lower Glen 
Rose in North Louisiana in which the original gas-oil ratio was less 
than 500:1. 


INDEX MAP 
ARK.-LA.- TEX. AREA 
SHOWING PRODUCING % GAS FIRLDS 


Fic. 1 


Present wells have average ratios less than 2,000:1. 

Geographically, the Lisbon field is some distance beyond the 
northeast limit of the North Louisiana Salt-Dome province, the limits 
of which are now approximately defined by the presence of penetra- 
tion salt domes which have deformed the Tertiary formations. 
Regionally, the extent of the North Louisiana Salt-Dome province 
coincides approximately with a major regional downwarp defined 
by structural contours on the base of the Glen Rose Anhydrite zone. 

The axis of this regional syncline trends approximately from south 
to north through Bienville and Webster parishes. Several major 
producing structures, for example, Cotton Valley, Bellevue, and Sligo, 
are west of this axis; major structures such as Homer and Sugar Creek 
are east of this axis. The Lisbon field is on the northeast flank of the 
North Louisiana syncline. 
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From a structural standpoint, the Lisbon and Sugar Creek fields 
are somewhat closely related, since both appear to be located on a 
northeast-southwest minor axis which plunges southwest into the 
North Louisiana syncline. 


LOCATION 


The Lisbon oil field centers in the southeast corner of T. 21 N., 
R. 5 W., Claiborne Parish. Developed parts of the field lie within 
Claiborne and Lincoln parishes. 

The village of Lisbon, from which the field takes its name, 
lies approximately 2 miles northeast of the center of the field. 

The nearest producing fields are the Homer oil field, 13 miles due 
west, and the Sugar Creek oil and gas field, 6 miles southwest (Fig. 1). 
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HIsTory 


During July, 1936, E. T. Oakes, independent operator of Homer, 
Louisiana, and associates, assembled a block of 3,000 acres in Clai- 
borne and Lincoln parishes, which centered in Sec. 1, T. 20 N., R. 5 W. 

Oil seepages around the surface casing of the United Gas Com- 
pany’s O. N. Meadows well No. 1 in Sec. 13, T. 21 N., R. 5 W., 
which was piugged and abandoned at a depth of 6,710 feet in August, 
1933, directed the attention of these operators to the possibility of 
lower Glen Rose production in this general area. 

The discovery well, Oakes e¢ al. Patton No. 1 in the NE. } of Sec. 
1, T. 20 N., R. 5 W., was favorably situated with reference to the 
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highest closing contour of a well known subsurface structure con- 
toured on the base of the Annona chalk. The center of the Lisbon 
field chalk structure is approximately 6 miles north of the Sugar 
Creek chalk structure, on the minor structural southwest-northeast 
axis, previously mentioned. 

Acreage spreads were sold to various major companies and inde- 
pendent operators on a “bottom-hole” basis, by E. T. Oakes and 
associates, for financing the Patton well No. 1. The first well drilled 
under this contract was the H. W. Patton Estate No. 1, in the north- 
east corner of Sec. 1, T. 20 N., R. 5 W.; this well was junked and 
abandoned at a total depth of 4,244 feet. Operations began on May 
26, 1935, and the well was abandoned, April 18, 1936. 

The H. W. Patton Estate No. 2 was drilled 100 feet south and 
west of well No. r and was completed on December 24, 1936, at a 
total depth of 5,372 feet, logging 10 feet of saturated limestone in the 
lower part of the lower Glen Rose. On completion, the well gauged 147 
barrels in the first 24 hours on a }-inch tubing choke. 

Subsequent developments have not outlined the areal limits of 
the Lisbon field except on the north side. 


DRAINAGE AND TOPOGRAPHY 


The Lisbon oil field is 12-15 miles east of the topographic divide 
between the Red River and the Ouachita River drainage systems. 
It lies between bayous D’Arbonne, on the south, and Middle Fork, 
on the north. These bayous are southeast-flowing components of the 
Ouachita River drainage system. Elevations in the Lisbon field range 
between 150 and 360 feet above sea-level. More than 200 feet of topo- 
graphic relief exists. 


STRATIGRAPHY 
SUBSURFACE FORMATIONS 
COMANCHE CRETACEOUS 


The Comanche Cretaceous is an important series of rocks from the 
standpoint of oil developments in North Louisiana as well as in South 
Arkansas and adjacent parts of East Texas. 

The table of new geological names of the Arkansas-Louisiana- 
Texas area (Table I), which recently was approved and adopted by 
the Shreveport Geological Society, is presented here in order that the 
Comanche Cretaceous stratigraphy of the Lisbon field (Table II) may 
be more clearly discussed with reference to the regional stratigraphy. 

Based on evidences offered by a study of samples from wells in 
the Lisbon field, it is fairly definitely indicated that the post-Trinity 
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Comanche, of Washita and Fredericksburg ages, and the Paluxy, 
uppermost Trinity, have been removed by pre-Upper Cretaceous 


erosion. 
TABLE I 
New Geotocic NAMES 
CoMANCHE CRETACEOUS AND OLDER Rocks 
ARKANSAS-LOUISIANA-TEXAS AREA 


Unconformity 


Washita and Fredericksburg— Undifferentiated 


Paluxy formation. Non-marine upper Trinity sands grading southward and 
southwestward into marine. (Oil-producing zones of Caddo district and 
De Soto-Red River field in upper part of Paluxy) 


Upper Glen Rose formation. Marine limestones, shales, sandstones, and 
thin anhydrite stringers 


Glen Rose Anhydrite. Massive anhydrite 


Lower Glen Rose formation 

Rodessa member. Marine limestones, odlites, coquinas, shales, and thin 
anhydrite stringers. (Oil-producing zones of Rodessa in this member. 
Also Jeter zone of Sligo; gas at Logansport field and Kilpatrick gas 
zone of Sugar Creek field 

Pine Island member. Dark-colored shale, some brown shale in lower 
part. Limestone at base locally. (Dixie and Dillon producing zones of 
Pine Island in this member; also Pettit zone of Sligo; Oakes zone of 
Lisbon field and the Darrett zone of Sugar Creek occur in this niember; t ape 
includes zone of transition into the underlying Travis Peak) ; .: 


COMANCHE SERIES 


TRINITY GROUP 
GLEN ROSE SUB-GROUP 


Travis Peak formation. Non-marine red shales, siltstones, and mudstones. 
(Herndon sand of Pine Island; Holloway sand of Cotton Valley in top of 
Travis Peak. Darrett oil zone of Sugar Creek. Carter sand lens in top of 
Travis Peak and in basal part of Darrett zone. Basinward interfingers into a bi; 
continuous marine section of dark shales and limestones) no 


Cotton Valley formation. Black marine fossiliferous shale in northwest Louisi- “ ‘Wes 
ana. (Davis and Bodcaw deep sands of Cotton Valley field). Schuler facies of - 
Cotton Valley formation. Non-marine red shales, mudstones, siltstones, and % 8 


sandstones. Typically developed in the Schuler field, Union County, Ar- 
kansas (Morgan sands near top and Jones sand at base in Schuler field), 
and in the extreme northeastern part of Louisiana 


Buckner formation. Red and green shales, anhydrite, streaks dolomitic lime- 
stone and sandstones ss 


Smackover limestone. Buff limestone with Reynolds oélitic member at top. 
(Gas and distillate at Snow Hill; oil at Buckner; gas and oil at Schuler. Proba- 
bly —— in North Louisiana by black shales and black shaly lime- 
stones 


Eagle Mills formation. Red shales and mudstones. Anhydrite and salt in 
South Arkansas are considered equivalent in age 


PRE-COMANCHE (?) 
PRE-TRINITY (?) 


a 


The pre-Trinity (?) (pre-Comanche?) formations, as listed in tale 
Table I, undoubtedly underlie the Lisbon field. Whether or not it aS: ri 
will be possible to recognize these formations as distinct lithologic : 
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units comparable in character with the typical sections found in deep 
wells in South Arkansas, will be dependent on the outcome of future 
deep drilling in the Lisbon field. 


TABLE II 


CoMANCHE CRETACEOUS 
LisBpon 
CLAIBORNE AND LINCOLN PARISHES, LOUISIANA 


ae Upper Glen Rose formation 
a n (red-bed and sandstone facies in upper part) 
4 (red-bed and sandstone facies in upper part) 
= Pine Island member 


7 The Trinity group in the Lisbon field has a total es‘imated thick- 
as ness of approximately 4,100 feet. As previously mentioned, the upper 
3 part of the Trinity in the Lisbon field has been removed by pre- 


TABLE III 
COMPARISON OF THICKNESSES OF FORMATIONS OF TRINITY GROUP 


Lisbon Field Gulf Refining 
Claiborne and Rodessa Field Company’s 
Lincoln Caddo Parish Hatcher No. 1 
Parishes Louisiana Sec. 11, T. 17 
Louisiana Com posite N., R. 15 W. 
Com posite Section Caddo Parish, 
Section Louisiana 
Paluxy Not present 1,300 1,200 
430 average 
7 Upper Glen Rose (Eroded in part) 610 750 
i Glen Rose Anhydrite 200 250 260 
# Lower Glen Rose 1,180 1,050 1,220 
Travis Peak 2,250 est. 1,700+ 2,245 
a Total 4,060 4,910+ 5,675 


Upper Cretaceous erosion. Table III shows the thicknesses of the 
Trinity formations for the Lisbon field, as compared with the Ro- 
dessa field and with a deep well in west-central Caddo Parish. 
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TRINITY GROUP 
TRAVIS PEAK 


The oldest beds which have been penetrated in the Lisbon field 
are Travis Peak in age. The Lisbon Oil Company’s Burgess well No. 
1 in Sec. 3, T. 20 N., R. 5 W., is reported to have penetrated the upper 
400 feet of the Travis Peak. 

The thickness of the Travis Peak underlying the Lisbon field is 
estimated to be approximately 2,250 feet. This estimate is based on 
the Travis Peak encountered in United Gas-Brownfield well No. 2 
located in Sec. 5, T. 19 N., R. 5 W., Claiborne Parish, in the Sugar 
Creek field. 

The Travis Peak formation, as the term is used in this paper, is a 
group of predominantly non-marine sediments, intervening between 
the lower Glen Rose formation and the Cotton Valley formation. 

The upper limit of the Travis Peak formation is defined as the 
contact between the fossiliferous, argillaceous limestones and fossil- 
iferous black shales of the lower Glen Rose formation and the under- 
lying fine-grained non-calcareous or slightly calcareous clastics of red, 
greenish, or gray color. 

In the fields of the Arkansas-Louisiana-Texas area where sufficient 
deep wells have been drilled, it is indicated that the lower Glen Rose- 
Travis Peak contact is sufficiently distinct for marking a time bound- 
ary between two periods of contrasted conditions of sedimentation. 
However, from a regional standpoint, this time boundary does not 
appear to be a persistent one throughout any wide area. It appears 
that the contrasted sedimentary environments which define the char- 
acter of the lower Glen Rose-Travis Peak contact in a local area have 
migrated toward the edges of the sedimentary basin and upward in 
the stratigraphic column. 

It is the writers’ opinion that the sedimentation between beds of 
Travis Peak age and beds of lower Glen Rose age was continuous in 
the Arkansas-Louisiana-Texas area. 

The lower Glen Rose-Travis Peak contact in the Lisbon field occurs 
approximately 60 feet below the top of the Patton producing zone. 
It is sharply defined by the change from calcareous sediments to red, 
greenish and gray, micaceous, fine sandy shales or mudstones. 

Deep wells in the Sugar Creek field show that the Travis Peak as 
a unit is made up of red, brown, and greenish gray clays and mud- 
stones and fine-grained gray and red sandstones. A marine wedge 
made up of fossiliferous, black shale and dark-colored, shaly lime- 
stones has been encountered in the upper part of the Travis Peak 
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formation of the Sugar Creek field. It is possible that this marine 
wedge may occur within the Travis Peak underlying the Lisbon field. 

Dependent on the information furnished by the two deep wells in 
the Sugar Creek field, and deep wells in the Cotton Valley field, the 
base of the Travis Peak formation is defined as the contact between 
an overlying series of interbedded red and grayish green shales and 
fine-grained quartzitic sandstones and an underlying series of inter- 
bedded black calcareous, fossiliferous and black non-calcareous, fissile 
shales and thin-bedded, fine-grained, calcareous sandstones. 

In northwest Louisiana, the Travis Peak-Cotton Valley contact 
appears to be a conformable contact separating an overlying shallow- 
water marine deltaic deposit from an underlying shallow-water series 
of fossiliferous, dark, calcareous fine-grained sediments. These latter 
sediments are characterized by a greater amount of disseminated 
carbonaceous material and lignitized plant fragments than are the 
overlying sediments of the basal Travis Peak. 

The contact of the Travis Peak and Cotton Valley formations in 
North Louisiana is sharply defined in the electrical surveys of deep 
wells drilled in Sugar Creek and Cotton Valley. 


GLEN ROSE SUB-GROUP 
LOWER GLEN ROSE FORMATION 


The lower Glen Rose formation of the Lisbon field is a marine 
formation made up in large part of fossiliferous limestones and cal- 
careous shales with some reddish brown shales and gray, fine-grained 
sandstones in the upper part. 

The upper limit of the lower Glen Rose formation is placed at the 
base of the overlying massive anhydrite. Its lower limit is the top of 
the Travis Peak. 

The average thickness of the lower Glen Rose in the Lisbon field 
is 1,175 feet. On the basis of lithology, the lower Glen Rose formation 
in North Louisiana is divided into two members: an upper member, 
the Rodessa member; and a lower member, the Pine Island member. 

Table IV gives average thicknesses and lithologic character of the 
sedimentary units making up the lower Glen Rose formation of the 
Lisbon field. 

Three lithologic units of the lower Glen Rose are of particular 
interest due to their distinct lithologic characters. Two of these, the 
lower Anhydrite stringer and the James zone, have sufficiently wide- 
spread development in North Louisiana and South Arkansas to serve 
as easily recognizable subsurface datum horizons. The third unit, the 
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Patton zone, is of special economic importance in the Lisbon field, as 
it is the only commercial oil-producing zone developed to date. 


TABLE IV 
AVERAGE THICKNESS AND LITHOLOGIC CHARACTER OF LOWER GLEN ROSE 
Units IN Lisson FIELD 
Average 
Lithological Character Thickness 
in Feet 


Slightly porous, odlitic and fossiliferous gray limestones 

and thin interbedded dark shales—oil and gas showings. 35 
(This zone produces gas in the Sugar Creek (Kilpatrick 

zone) and Cotton Valley field) 


ry Dark-colored, calcareous shale 50 
5 Anhydrite (first stringer below massive) with interbedded 
3 | shales 35 
= .¢ | Reddish brown and gray sandy shales and fine-grained 
= 
33 sandstones 120-170 
& 
"3 Q | Dark calcareous shales and thin-bedded limestones 65 
Re 
Porous, sandy limestones 90 
| Dark-colored, calcareous shales and thin-bedded, gray, __ 
fossiliferous limestones 165 
< Porous, sandy, odlitic coquina-type limestone (“James 
zone’) 70 
Dark-colored, fossiliferous, calcareous shales 270 
8 Porous limestones 20 
Dark-colored shales 40 
Argillaceous, fossiliferous limestone and interbedded 
shales (““Three-Fingered limestone’’) 45 
Dark-colored, calcareous shales 50 


Argillaceous, porous, odlitic fossiliferous, sandy limestone 0-20 
(“Patton zone” —oil) 


Argillaceous limestones, odlitic in part, dark shales with 
local development of fine-grained, lignitic, salt water- 70-100 
bearing sandstone 


Pine Island Member 
(495-545 feet in thickness) 


Total 1,125 to 1,225, Average 1,175 


ANHYDRITE STRINGER 


The interval from the base of the lower Anhydrite stringer to the 
base of the overlying massive anhydrite is approximately 120 feet in 
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the Lisbon field. The base of the stringer serves as an additional datum 
horizon. 
“JAMES ZONE”’ 


Electrical logs of deep wells drilled in north-central Louisiana 
show the existence of a porous limestone in the lower Glen Rose which 
has sufficient constancy of character and areal distribution to be used 
as a datum horizon. 

The lithologic character of this limestone zone was first described 
from cores taken between depths of 3,820 and 3,915 feet in the 
Arkansas Fuel Oil Company’s James well No. 1 in Sec. 14, T. 20 N., 
R. 1 E., Union Parish. The name ‘‘James zone” has been given to this 
zone of porous, odlitic, sandy, fossiliferous, coquina-type limestone. 

In the Lisbon field, the ‘“James zone” comprises an average thick- 
ness of 70 feet of porous, odlitic, sandy, fossiliferous, conquina-type 
limestone. The base of the “James zone” defines the base of the 
Rodessa member of the lower Glen Rose formation. 

Correlation of electrical logs and drillers’ logs shows that the 
“‘James zone” of north-central Louisiana and adjacent parts of South 
Arkansas is equivalent to the oil- and gas-producing “‘Dees and Young 
zones” of the Rodessa field. 


PATTON ZONE 


The reservoir rock of the Lisbon field, a porous limestone of vari- 
able thickness, lithologic character, and areal distribution, has been 
named the Patton zone after the lease on which the discovery well 
was drilled. 

Drilling to date in the Lisbon field and in adjacent areas indicates 
that the Patton zone, a minor stratigraphic unit, is a porous limestone 
lentil developed in the basal part of the Pine Island member of the 
lower Glen Rose. 

The Patton zone appears to be equivalent stratigraphically to 
some part of the uppermost Pettit zone of the Sligo field. The porous 
Patton zone is not developed in the near-by Sugar Creek field. 

The Patton producing zone of the Lisbon field is made up of porous 
limestones and dense, shaly limestones interbedded with thin, discon- 
tinuous streaks of shale. The porous limestones are extremely variable 
in character. The predominant type is a coarse-textured odlitic, co- 
quina type of limestone which has varying admixtures of fine-grained 
sand and calcareous mud. Brecciated shell fragments give an appear- 
ance of extreme coarseness of texture to some of the porous limestones. 
Fine-grained porous odlitic limestones which have a “‘mealy” texture 
are also found. Well preserved fossils are uncommon. A few well pre- 
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served corals have been noted in several cores. These corals have not 
been identified. Plates I-IV illustrate the variations in the textural 
detail of cores of the porous limestone of the Patton zone. 

The Patton zone may be defined as a neritic limestone deposit, 
formed in relatively shallow waters, which is overlain and underlain 
by calcareous shales interbedded with thin argillaceous limestones. 
The porous limestones of the Patton zone apparently grade laterally 
into dark calcareous shales or mudstones. The Patton limestone lentil 
is definitely elongate northeast and southwest. Conditions contribut- 
ing to its formation apparently bear no relationship to the present 
structural configuration of the area as contoured on the base of the 
Glen Rose anhydrite. 

The variable composition, thickness and areal distribution of the 
porous limestone of the Patton zone and its immediate association 
with dense, argillaceous limestones and dark-colored, fossiliferous, 
calcareous shales are indicative of the sedimentary conditions napa 
which the Patton zone was deposited. 

The coarse textural character of the porous limestones of the 
Patton zone is dependent in large part on the brecciated shell frag- 
ments making up much of the rock. It appears that this fragmentation 
must have been related to wave action in the littoral or near-littoral 
zone, though not necessarily in the locality where the coarse-textured 
limestones are now found. 

It is the writers’ opinion that the shell débris, odlites, and sandy 
admixtures making up the coarse to fine-textured limestones of the 
Patton zone were laid down as a veneer upon a mud bottom, by inter- 
mittent longshore current transportation. The cross-section profile of 
the Patton zone is not particularly indicative of a submarine bar 
profile, although it is, of course, possible that incipient bar formation 
by wave action in the shallow muddy seas may have contributed to 
the formation of the porous Patton lentil. Concentrations of shell 
débris with associated odlites and fine sandy admixtures in a mud 
environment are difficult to explain unless these materials are viewed 
as transported from outside sources. 

Localization of oil in the porous limestones of the Patton lentil 
points to the inference that the oil actually may have originated in 
these porous limestones. Whatever may be the factors which even- 
tually contribute to the origin of oil, it is generally agreed that 
marine organic material which has been preserved in the sediments 
is a primary prerequisite. The viewpoint that the Patton lentil is a 
current-spread veneer on a muddy sea bottom, which veneer was rich 
in organic material at time of deposition, favors the inference that 
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the oil may have originated in the porous lentil. This viewpoint 
demands that the veneer of shell débris and its contained organic 
material be quickly buried by muds. Such rapid burial of the sedi- 
ments which comprise the Patton lentil, whether in an area char- 
acterized by the presence of large coloniés of benthonic marine 
scavengers or in an area relatively free from these scavengers, would 


TABLE V 


THICKNESS AND LITHOLOGIC CHARACTER OF GLEN ROSE ANHYDRITE AND 
Upper GLEN ROSE 
Average 
Lithologic Character Thickness 
in Feet 


Red sandy shales and fine-grained sands grading 

downward into black, calcareous shales with thin- 

bedded, fossiliferous limestones. Variation in thick- 180-415 
ness due to erosional truncation with greater thick- 

ness on south side of field 


—S Interbedded black shales and thin limestones with 


3 thin anhydrite stringers 5-15 feet in thickness. 65 
Anhydrite stringers are lenticular and are not every- 

where developed 

Fossiliferous, black, calcareous shales with thin, 140 


interbedded limestones 
Total 385 to 620 


Milky to grayish anhydrite with interbedded streaks 
Glen Rose of black, calcareous shale. Estimated that anhydrite 200 


anhydrite makes up 85 per cent of section 
Average interval, first anhydrite stringer to top of Massive anhydrite 205 
Average interval, base of Massive anhydrite to base of lower stringer 120 


tend to preserve whatever original organic material was present in 
the sediments as they were being laid down. 

In the case of an incipient submarine bar being formed on a 
muddy bottom, continuous wave action would have tended to retard 
the rapidity of burial and would have allowed easy access to the 
marine organic material of the mud by the bottom-living scavengers, 
assuming, of course, that they were present in sufficiently large num- 
bers to have been a major factor in robbing the sediments of their 
inferred high original organic content. 

Associated with the Patton lentil, both below and above, are 
calcareous muds, which may or may not have been fairly rich in 
organic material. These muds may have contained the necessary 
organic material to give origin to the oil now found in the Patton 
zone. The accumulation of the oil in the porous limestones of the 
Patton zone may have taken place subsequent to its formation in 
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TABLE VI 
STRATIGRAPHIC SEQUENCE OF GULF CRETACEOUS, LISBON FIELD 


Average 
Group Formation Thickness Character and Lithology 
in Feet 
---|------4----- Unconformity - -------------- 


Dark calcareous, fossiliferous shales, chalky 
Arkadelphia 1too+ | shales, and thin streaks of hard, gray, argilla- 
ceous chalk and gritty chalk 


95 feet+ interbedded hard, sandy fossiliferous 
limestones and medium-coarse-grained soft sands 
Nacatoch 175+ | andsandy shales 


80 feet+ dark calcareous fossiliferous shales 
and thin streaks chalky shale 


NAVARRO 


30 feet+ hard, gray, slightly porous chalk with 
Saratoga thin streaks of hard, calcareous shale 


Marlbrook 160 feet+ interbedded dark, calcareous fossilif- 
240 erous shales and chalky shales 


50 feet+ hard, gray, medium-porous ‘fossilifer- 
Annona ous chalk and interbedded dark gray, fossilifer- 
ous chalky shales 


30 feet+ porous, grayish white, medium-coarse- 
grained, glauconitic sands and _ interbedded 
fossiliferous sandy shales 


TAYLOR 


Ozan 320 200 feet+ dark-colored, calcareous, fossiliferous 
shales; sandy shales and thin streaks hard cal- 
careous sands 


90 feet+soft, porous, grayish white, medium 
to coarse-grained glauconitic sands; thin streaks 
hard, fossiliferous, sandy limestone and dark- 
colored sandy shale 


Brownstown 175 Dark-colored, fossiliferous shales, sandy shales, 
thin-bedded limestones and sandstones 


100 feet: medium coarse, grayish white sands 
. containing volcanic ash and thin streaks of gray 
mR Tokio 315 sandy shale 

=) 

=< 


215 feet+ grayish white sandy shales and thin 
interbedded sands and calcareous sands 


we Red clays and shales; reddish gray sandy shales; 
JQ | Bingen and bentonitic tuffaceous sands; medium to 
g ~% | (restricted) 125 coarse-grained chloritic, biotitic sands 


Total average thickness 1,450+ 
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the underlying muds. Upward migration, into the overlying porous 
reservoir, brought about by compaction would account for its present 
localization. 


GLEN ROSE ANHYDRITE AND UPPER GLEN ROSE 


The Glen Rose anhydrite has an average thickness of 200 feet in 
the Lisbon field. Table V gives the thicknesses and lithologic char- 
acteristics of the Glen Rose anhydrite and upper Glen Rose. 

The red-bed facies of the upper Glen Rose formations lies uncon- 
formably below the Bingen formation (restricted) of Gulf Cretaceous 
age. This red-bed facies of the upper Glen Rose is made up of red and 
gray, micaceous, sideritic shales and sandy shales and thin lenticular 
fine-grained sandstones. It grades downward into black shales and 
thin limestones of the typical marine lithologic character of the upper 
Glen Rose. 

_ In the Lisbon field the red-bed facies of the upper Glen Rose is 
separable from the overlying red volcanic Bingen formation on the 
basis of lithology; the red beds of the upper Glen Rose are not charac- 
terized by bentonite or chlorite. 


SUBSURFACE FORMATIONS 
GULF CRETACEOUS 


In the Arkansas-Louisiana-Texas area, both the upper and the 
lower limits of the Gulf Cretaceous are defined by unconformable 
contacts. 

In the Lisbon field, the uppermost member of the Gulf Cretaceous, 
the Arkadelphia, is overlain unconformably by the Midway of Eocene 
age; and the lower limit is the base of the Bingen (restricted) forma- 
tion, which here rests unconformably on red beds of the Trinity upper 
Glen Rose. 

Lithologically, the Gulf Cretaceous of the Lisbon area is made up 
of chalks, limestones, shales, sands, and tuffaceous red and gray 
sands and shales. 

The detailed stratigraphic sequence of the Gulf Cretaceous in the 
Lisbon field is shown in Table VI. 

With the exception of one formation unit, the Gulf Cretaceous of 
the Arkansas-Louisjana-Texas area has been described in detail in 
publications by other writers.? The Gulf Cretaceous sequence found 

3 A.C. Veatch, ‘‘Geology and Underground Water Resources of Northern Louisi- 
ana and Southern Arkansas,” U.S. Geol. Survey Prof. Paper 46 (1906). 

Carle H. Dane, “Upper Cretaceous Formations of Southwestern Arkansas,” 
Arkansas Geol. Survey Bull. 1 (1929). 


L. P. Teas, “Irma Oil Field, Nevada County, Arkansas, Structure of Typical Ameri 
can Oil Fields, Vol. I (Amer. Assoc. Petrol. Geol., 1929). 
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‘in the Lisbon field is essentially the same as described in these publi- 


cations, to which reference may be made for comparison of these 
fields with the Lisbon field. 


BINGEN FORMATION (RESTRICTED) 


The term Bingen formation (restricted), as applied to Lisbon 
field, is descriptive of a subsurface lithological unit made up in large 
part of reddish brown, tuffaceous and bentonitic sandy clays and 
grayish white, tuffaceous, chloritic and biotitic sandstones, which, 
throughout North Louisiana and South Arkansas, rests unconform- 
ably on the truncated Comanche Cretaceous. In the Arkansas-Louisi- 
ana-Texas area this formation is overlain by the predominantly gray, 
coarse-grained, tuffaceous sands and sandy shales of the Tokio forma- 
tion of Austin age. 

In the Lisbon field, the Bingen (restricted) rests unconformably 
on the red-bed facies of the upper Glen Rose formation. There is 
insufficient subsurface information in the area of the Lisbon field to 
determine whether or not the Tokio-Bingen contact is conformable. 

The Bingen formation (restricted), as this formation is previously 
defined, is a widespread lithologic unit of fairly constant character 
throughout North Louisiana and South Arkansas. Hazzard‘ has ap- 
plied the name Bingen to this widespread waterlaid volcanic section 
and has demonstrated that the Bingen of the subsurface intergrades 
downdip into fossiliferous Eagle Ford, and updip into the volcanic 
Woodbine of southwest Arkansas. 

The Bingen formation (restricted) has a thickness of approxi- 
mately 125 feet in the Lisbon field. 


TOKIO FORMATION 


In the Lisbon field, a thickness of 315 feet of sands and sandy 
shales is assigned to the Tokio formation of Austin age. 


W. C. Spooner, ‘‘Stephens Oil Field, Columbia and Ouachita Counties, Arkan- 
sas,”’ ibid., Vol. II (1929). 
, “Homer Oil Field, Claiborne Parish, Louisiana,” ibid. 
, “Oil and Gas Geology of the Gulf Coastal Plain in Arkansas,’’ Arkansas 
Geol. Survey Bull. 2 (1935). 
L. P. Teas, “Bellevue Oil Field, Bossier Parish, Louisiana,’ Structure of Typical 
American Oil Fields, Vol. If (Amer. Assoc. Petrol. Geol., 1929). 2 
C. D. Fletcher, ‘Structure of the Caddo Field, Caddo Parish, Louisiana,” ibid. 


* Roy T. Hazzard, ‘The Bingen Formation of the Arkansas-Louisiana-Texas Area 
(paper in preparation). 

A.C. Veatch, op. cit. 

C. S. Ross, H. D. Miser, and L. W. Stephenson, “‘Water-Laid Volcanic Rocks of 
Early Upper Cretaceous Age in Southwestern Arkansas, Southeastern Oklahoma, and 
Northeastern Texas,”’ U. S. Geol. Survey Prof. Paper 154-F (1929). 
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BROWNSTOWN FORMATION 


The Brownstown formation is made up predominantly of calcare- 
ous gray and brownish shales, with thin-bedded sandstones and lime- 
stone shells. It has an average thickness of 175 feet in the Lisbon field. 


OZAN FORMATION 


The Ozan formation of the Lisbon field is made up of slightly 
glauconitic, sandy, gray, micaceous, brown and black, calcareous 
shales and medium- to coarse-grained sands, with a total thickness 
of 320 feet. Chalky shales and thin streaks of calcareous shale occur 
at the top. The lower go feet of this section is greenish gray, glau- 
conitic, medium- to coarse-grained sand which is the stratigraphic 
equivalent of the Buckrange sand of South Arkansas. The Buckrange 
has been a prolific oil-producing zone in several of the fields of the 
Arkansas-Louisiana-Texas area; in the Lisbon field it contains salt 
water. The Ozan formation is apparently conformable with the under- 
lying Brownstown and with the overlying Annona chalk. 


ANNONA CHALK 


The Annona chalk is made up of approximately 50 feet of hard, 
white and gray, slightly porous chalk with subordinate beds of chalky 
shale. It is limited at the top by the Marlbrook and at the base by 
the Ozan formation. 

The contrasted lithologic characteristics of the hard, white chalk 
of the basal Annona and the underlying sandy shales of the Ozan are 
easily recognizable both from well cuttings and in electrical logs. 


MARLBROOK FORMATION 


The calcareous shales and marls intervening between the Saratoga 
chalk above and the Annona chalk below, are assigned to the Marl- 
brook formation. This formation has an average thickness of 160 
feet in the Lisbon field. 


SARATOGA CHALK 


The Saratoga chalk is made up of hard, white, slightly porous 
chalk with thin intercalated beds of chalky shale. Its average thick- 
ness is 30 feet. This formation, because of its distinct lithologic char- 
acter compared with the overlying Nacatoch and the underlying 
Marlbrook, is easily recognized from well cuttings and in electrical 
logs. 


wad 
. 
q 
we 
‘ 
5 
is? 
i 
{ 
% 


LISBON OIL FIELD, LOUISIANA 297 


NACATOCH FORMATION 


The top of the Nacatoch formation in the Lisbon field is defined 
as the top of the first calcareous porous sand encountered below the 
top of the Gulf Cretaceous. 

The Nacatoch formation is divisible into two distinct lithologic 
units, an upper sandy and calcareous member and a lower shaly 
member. 

The upper 95-foot unit consists of interbedded hard porous, 
sandy, fossiliferous limestones and medium- to coarse-grained, soft 
porous sands, which grade downward through porous sands into 
shaly sands and sandy shales. The lower 80-foot unit of the formation 
consists of dark-colored, calcareous, fossiliferous shales interbedded 
with thin streaks of chalky shale. 

The Nacatoch sand, a major oil- and gas-producing zone of North 
Louisiana and South Arkansas, makes up the upper member of the 
Nacatoch formation. No oil or gas showings have been reported in 
the Nacatoch sand of the Lisbon field. 


ARKADELPHIA FORMATION 


The Arkadelphia formation is made up primarily of fossiliferous 
chalky shales and subordinate amounts of chalk. It has an average 
thickness of 100 feet in the Lisbon field. Its lower limit is defined as 
the top of the Nacatoch formation. 

In the Lisbon field, the contact between the chalky shales of the 
Arkadelphia and the overlying chalky shales of the Eocene Midway, 
in many places is difficult to recognize from the lithologic character 
as recorded in drillers’ logs and in electrical logs. However, this con- 
tact, where it actually occurs in a cored section, may be recognized on 
a basis of comparative lithology. A marked faunal break is recognized 
by micropaleontologists at the Midway-Arkadelphia contact. Region- 
ally the Midway-Arkadelphia contact marks a widespread uncon- 
formity. 


SUBSURFACE FORMATIONS 
TERTIARY 


No formations younger than the Tertiary Eocene are found in 
the subsurface of the Lisbon field. For a matter of convenience, in 
Table VII, the Tertiary formations of the Lisbon field and adjacent 
areas include the Cockfield and Cook Mountain formations of the 
Claiborne group, which are present at the surface. 
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TABLE VII 
TERTIARY FORMATIONS OF LISBON FIELD AND ADJACENT AREAS 
Average 
Age Group Formation Thickness 
in Feet 
Not present 
Cockfield in field proper 
Eocene Claiborne Cook Mountain 275 
Sparta 55° 
Cane River 170 
Wilcox Undifferentiated 630 
Midway Undifferentiated 435 


MIDWAY FORMATION 


The Midway formation is the oldest Eocene formation found in 
the subsurface of the Lisbon field. It rests unconformably on the 
Arkadelphia formation of Gulf Cretaceous age, and is overlain con- 
formably by the Wilcox formation. 

The Midway has an average thickness of 435 feet. The upper 385 
feet consists of dark gray to black, non-calcareous shales characterized 
by siderite concretions ranging throughout this entire thickness. The 
lower 50 feet is made up of fossiliferous calcareous shales. 

The micro-assemblage® of the lower 50 feet of calcareous shale 
indicates that there is represented therein the Kincaid formation® 
which rests unconformably on the Gulf Cretaceous and the overlying 
Mexia member of the Wills Point formation.” Throughout northwest 
Louisiana and represented in the Lisbon field, there is a grayish 
white, fossiliferous, bentonitic zone within the calcareous shales. 


WILCOX FORMATION 


The Wilcox formation is made up of brown, chocolate, and gray 
clays, sandy clays, and cross-bedded lignitic sands with claystone 
boulders throughout. It has an average thickness of 630 feet in the 
Lisbon field. No marine, fossiliferous sediments have been recognized 
in this section. The Wilcox grades downward through a sandy transi- 
tion zone into the typical dark-colored, bedded shales of the Midway. 
Exact contact of the Wilcox and Midway is difficult to recognize in 

5 C. I. Alexander, personal communication. 


* “The Geology of Texas,” Univ. Texas Bull. 3232, Vol. 1, Pt. 2 (1932), 
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drillers’ logs, although there is a fairly distinct lithological change at 
this contact based on a study of samples. 

The base of the Cane River formation, basal member of the Clai- 
borne group, defines the upper limit of the Wilcox. 


CANE RIVER FORMATION 


The Cane River formation of the Lisbon field, basal member of 
the Claiborne group, is made up of gray and brown, glauconitic, 
fossiliferous sandy clays, glauconitic sands, and lignitic sands. The 
top and base are marked either by beds of sideritic claystone boulders 
or fossiliferous calcareous clays. 

The definite marine characteristics of the Cane River formation 
as compared with the non-marine lignitic sands and clays of the over- 
lying Sparta and the underlying Wilcox, serve to readily distinguish 
this lithologic unit. 

The Cane River formation has an average thickness of 170 feet 
in the Lisbon field. It has not been divided, on the basis of lithology, 
into distinct members which might be correlated with the Weches, 
Queen City, and.Reklaw formations of the East Texas embayment. 


SPARTA FORMATION 


The Sparta formation in the Lisbon field is made up, in large part, 
of unconsolidated lignitic, grayish white sands with subordinate strata 
of micaceous, lignitic, dark gray to brown clays. It has an average 
thickness of 550 feet. It rests conformably on the Cane River and is 
overlain conformably by the Cook Mountain. 

Sands of the Sparta formation furnish fresh water for drilling 
operations in the Lisbon field. 


SURFACE FORMATIONS 
TERTIARY 


Reddish weathering sands and sandy clays interbedded with nu- 
merous indurated, discontinuous ironstone ledges, of the uppermost 
Cook Mountain, make up the surface outcrops of the area embracing 
the Lisbon field. Fossil casts are found here and there in the ironstone 
beds. 

Two hundred and seventy-five feet is the maximum thickness of 
the Cook Mountain in the Lisbon field as determined from study of 
well samples. 

In the areas adjacent to the Lisbon field, outcrops of grayish 
weathering sandy clays and unconsolidated sands, existing as hilltop 
remnants, are considered to be Cockfield, uppermost Claiborne, in age. 
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STRUCTURE 
SURFACE 


The discontinuous contact pattern of the Cockfield-Cook Moun- 
tain contact, through Claiborne, Bienville, and Lincoln parishes, is 
suggestive that the subsurface structure of the Gulf Cretaceous in 
the Sugar Creek-Lisbon area as a unit, is reflected, to lesser amount, 
by the areal distribution of the surface formations through these 
parishes. 

The area embracing the Lisbon field, which is surfaced with beds 
of Cook Mountain age, is partly encircled, on the west, north, and 
east, by discontinuous patches of Cockfield, the average elevations 
of which are less than the surface elevations of the Cook Mountain 
in the Lisbon field. This feature is also true of the Sugar Creek field, 
with encircling Cockfield, on the east, south, and west, of the central 
part of this field. 

As previously pointed out in the introduction, the Lisbon and 
Sugar Creek structures taken as a unit, make up an elongate north- 
east-southwest regional structure in the subsurface of the Gulf Cre- 
taceous rocks. The surface structure of this area confirms, to a lesser 
degree, the existence of the structure in the subsurface. 


SUBSURFACE 


Figure 2 illustrates the structure of the Lisbon field, contoured on 
the base of the Annona chalk, with 25-foot contour intervals. 

The Lisbon chalk structure is domal in shape with a slight elon- 
gation from southwest to northeast. It has an estimated maximum 
closure of 50 feet with lowest closing subsea contour of minus 2,325 
feet. Rate of dip, on the flanks of the chalk structure, varies from 25 
to 40 feet to the mile. The present concentrated well pattern in the 
area immediately adjacent to the discovery well in Sec. 1, T. 20 N., 
R. 5 W., is determined by the developed limits of the porosity in the 
producing zone. 

The deep well drilled during 1933 in Sec. 13, T. 21 N., R. 5 W., the 
United Gas Company’s Meadows well No. 1 with total depth of 6,710 
feet, failed to find porosity in the Patton zone. On the basis of the 
chalk structure, as defined by later developments, this well was favor- 
ably located. Future extensions of the Lisbon field probably will be 
dependent on limits of porosity of the Patton zone with no direct 
relationship to chalk structure. 

The Comanche Cretaceous structure of the Lisbon field is mapped 
on two contour horizons: the base of the Massive anhydrite (Fig. 3), 
and the top of the Patton producing zone (Fig. 4). The structural 
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pictures as interpreted on these two datum horizons are very similar 
in pattern. These maps were confined to deep-well control within the 
present developed parts of the field and are not indicative of the 
regional structural relief. 
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Lisbon oil field 
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SCALE IN MILES 


Fic. 2 coe 
There is insufficient deep-well control at this time in the areas 

north, northeast, and northwest of the Lisbon field to indicate whether 

or not there exists a closed structure on the base of the Massive anhy- 

drite north of the present limit of production. 
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Present subsurface information shows that the structure of the 
Lisbon field in the Comanche Cretaceous is a southwest-plunging 
nose, open toward the northeast, with major structural axis aligned 
N. 30° E. A regional structural picture indicates that a saddle inter- 
venes between the southerly developed part-of the Lisbon field and 
the domal structure of the Sugar Creek field. 

There is a slight increase in the rate of southerly dip on the top 
of the Patton zone over the rate of dip on the base of the Massive 
anhydrite, which divergence is due to thickening southward of the 
interval between the base of the Massive anhydrite and the top of 
the Patton zone. 

As will be emphasized later, the Comanche Cretaceous structure 
of the Lisbon field does not appear to be the controlling factor in the 
localization of the oil accumulation in the porous limestones of the 
Patton zone. 

PATTON PRODUCING ZONE 


The top of the Patton oil zone of the Lisbon field occurs at an 
average depth of 425 feet below the top of the Pine Island member, 
and at a depth ranging from 1,055 to 1,105 feet below the base of the 
Massive anhydrite, with the greater interval toward the southwest. 

The porous parts in the Patton zone are made up primarily of 
odlitic and coquina-type limestones. These limestones are variable in 
composition as well as in porosity (Pls. 1-4). The lithologic character 
of the porous limestones of the Patton zone grades rapidly from fine- 
grained, sandy, odlitic, coquina-type limestones to dense odlitic lime- 
stones. These rapid changes in lithologic character are not limited to 
lateral variations, but also are marked vertically. 

Two diagrammatic cross sections made from electrical logs are 
shown in Figure 5. Section A A’ is drawn from southwest to northeast; 
and BB’ from northwest to southeast across the Lisbon field. The 
lenticularity of the effective porosity of the Patton zone is illustrated 
in both sections. 

The writers’ views on the origin of the porous limestones of the 
Patton zone already have been discussed in some detail under the 
heading of Stratigraphy of the lower Glen Rose. 

The writers’ opinion is that the limestone porosity of the Patton 
zone is a primary feature originating at the time of deposition. How- 
ever, it"may have been due in part to solution of matrix and shell 
aggregate closely following deposition. 

No conclusive observational facts derived from study of actual 
cores can be cited in proof of the viewpoint that the porosities of the 
Patton limestones are primary in character. 
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EXPLANATIONS OF PLATES 


Magnification of 12 diameters. All cores cut perpendicular to normal bedding 
plane. All photo-micrographs were made with rock slices immersed in water. 


PLATE I 
FIGURE 1 
R. L. Bauman—C. S. L. Patton No. 1 
Location—Cen. of N. 4 of SW. } NE. } Sec. 1, 20 N., 5 W. 
Core 5340-45 (lower part of Patton “pay”’) 
Illustrating association of megascopic shell fragments with various-sized odlites in 
finely crystalline calcite matrix. 
FIGURE 2 
R. L. Bauman—C, S. L. Patton No. 1 
Core 5340-45 
Illustrating darker, dull, granular calcite patches (center of field) with younger, 
lighter-colored, finely crystalline calcite matrix; and various-sized odlites. 
FIGURE 3 
R. L. Bauman—C. S. L. Patton No. 1 
Core 5340-45 
Illustrating pore space (dark-colored) in clear finely crystalline calcite matrix; and 
loss of pore space within individual odlites (lower half of field) through later calcite 
deposition. 
FIGURE 4 
Harry Hanbury—Vaughn No. D-2 
Location—Cen. of N. } of SW. 4 SW. } Sec. 30, 21 N., 4 W. 
Core 5170-71 
Illustrating an open channel (dark elongate area in center of field) with lining of 
secondary calcite deposited along edges. 
FIGURE 5 
E. W. Gill—S. M. English No. 1 
Location—Cen. of S. § of NE. } SW. } Sec. 29, 21 N., 4 W. 
Core 5122-27 (upper part) 
Illustrating the development of irregular laminae of calcareous shale present in a 
fine-grained odlitic limestone. 
FIGURE 6 
Gulf Refining Company—S. E. Tatum No. 1 
Location—Cen. of N. $ of SW. } SW. 3 Sec. 32, 21 N., 4 W. 
Core 5279-88 
Illustrating enlarged pore space developed (dark area, lower right) in finely crystal- 
line rock matrix with associated irregularly shaped limestone fragments, which are 
made up of several individual odlites. 


| 
4 
“4 
| 
4 
4 | 
oa 
Pr... 
4 | 


LISBON OIL FIELD, LOUISIANA 


397 


a 
4 
1 2 
4 
6 


308 V. P. GRAGE AND E. F. WARREN, JR. 


PLATE 2 
FIGuREs 1 and 2 
R. L. Bauman—C, S. L. Patton No. 2 
Location—Cen. of S. $ of SW. } NE. } Sec. 1, 20 N., 5 W. 
Core 5358-66 
Illustrating the well developed concentric growth rings of individual odlites (center of 
field) with uniform distribution of pore space (dark areas) in finely crystalline cal- 
cite matrix. 
FIGURE 3 
Harry Hanbury—Vaughn No. C-2 
Location—Cen. of N. 4 of SE. } SE. } Sec. 25, 21 N., 5 W. 
Core 5139-40 
Illustrating an aggregate of various-sized odlites in a limestone matrix of dull 
granular texture (lower right) and clear, finely porous, cryptocrystalline calcite 
(left side of field). 


FIGURE 4 
Harry Hanbury—Vaughn No. C-2 
Core same as above 
Illustrating development of finely crystalline calcite along sutures of megascopic 
fossil cast. 
FIGURE 5 
Magnolia Petrol. Co.—S. M. English No. 1 
Location—Cen. of S. $ of SE. } NW. } Sec. 31, 21 N., 4 W. 
Core 5282-84 
Illustrating large pore spaces (dark areas) developed within fine-grained sandy 
odlitic matrix. 
FIGURE 6 
Magnolia Petrol. Co.—S. M. English No. 1 
Core 5284-86 
Cen. of S. 4 of SE. } NW. } Sec. 31, 21 N., 4 W. 
Illustrating a uniform distribution of smaller-sized odlites and associated pore spaces 
(small dark areas) in a fine-grained sandy, clear, finely crystalline matrix. 


\ 
P 
4 
4 
oF 
q 
| 
| 
| 
A 
|g 
— 


~ 
=) 
~ 
= 


4 
fi 
4 
309 
‘ 
‘ 
1 2 
a 
3 4 
= 
Pig 
6 
| 
| 
> 


310 V. P. GRAGE AND E. F. WARREN, JR. 


PLATE 3 
FicureEs 1 and 2 

Lyons and Neely—H. E. Patton No. B-2 

Location—Cen. S. 4 of NE. } SW. 3 Sec. 6, 20 N.,4 W. 

Core 5306-07 (upper part of “pay’’) 

Illustrating variability in texture of limestone matrix due to a later period of calcite 
deposition. In Figure 1 (upper center of field) secondary porosity developed in oval 
— has been completely lost through a later deposition of clear, finely crystalline 
calcite. 

FIGURE 3 

Lyons and Neely—H. E. Patton No. B-2 

Core 5306-07 

Illustrating a loss of primary (?) porosity due to a later deposition of finely crystal- 
line calcite (left-hand side). 

FIGURE 4 

Lyons and Neely—H. E. Patton No. B-2 

Core 5306-07 

Illustrating small pore spaces (dark areas) in finely crystalline limestone matrix with 
associated various-sized odlites. 

FIGURE 5 

Lyons and Neely—H. E. Patton No. B-1 

Location—Cen. of N. 4 of NE. } SW. 3 Sec. 6, 20 N., 4 W. 

Core 5345-46 

Iljustrating the association of large pore spaces (dark areas) in matrix of fine, sandy, 
an limestone and a later period of finely crystalline calcite deposition (light 
areas). 

FIGURE 6 


Lyons and Neely—H. E. Patton No. B-2 

Location—Cen. of S. 4 of NE. } SW. } Sec. 6, 20 N., 4 W. 

Core 5306-07 

Illustrating a tight, fine-grained, crystalline limestone matrix of low porosity with 
one large pore space (dark area in upper center). 
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PLATE 4 
FIGURE 1 
Olson Drilling Company—H. W. Patton Est. No. 1 
Location—Cen. of S. $ of SE. } SE.} Sec. 26, 21 N., 5 W. 
Core 5263}-66 
Illustrating a fine-grained sandy, crystalline calcite matrix with numerous uniform- 
sized pore spaces distributed throughout rock slice. 
FIGURE 2 
Olson Drilling Company—H. W. Patton Est. No. 1 
Core 5263}-66 
Illustrating the concentric structure of isolated odlites in a finely crystalline, finely 
porous calcite matrix; with irregular distribution of relatively large pore spaces 
(dark areas). 
FIGURES 3 and 4 
Sloan and Zook—Patton Est. No. 4 
Location—Cen. of S. § of NW. + Nw. 3 Sec. 1, 20 N., 5 W. 
Core 52643-74 


Illustrating character of fine-grained, well sorted lignitic sand of the Patton salt- 
water sand below the Patton “pay.” 


FIGURE 5 
Lyons and Neely—H. W. Patton Est. No. 2 
Location—Cen. of S. } SW. 4 NW. 3 Sec. 6, 20 N., 4 W. 
Core 5315-16 
Illustrating irregular laminae of calcareous mud (dark lines in lower right-hand 
corner of field) associated with a dense, uniformly odlitic limestone of low porosity. 
FIGURE 6 
Sloan and Zook—Patton Est. No. 4 
Location—Cen. of S. $ of NW. } Nw. 4 Sec. 1, 20 N., 5 W. 
Core 5249-54 
Illustrating small coral fragment (dark fan-shaped object in lower left field) and 
curved cross section of a large shell (in upper center), with the association of iso- 
lated odlites in a light-colored dull granular limestone matrix of low porosity. 
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These Patton limestones, however, are similar in lithologic charac- 
ter to present-day shell or coquina-type limestones forming or recently 
formed near sea-level, in which the fragmentary débris is knitted to- 
gether with insufficient cementing matrix, forming a porous aggregate. 

In support of the viewpoint that the* Patton limestones have 
original porosity, there may be cited the evidence that the lower 
Glen Rose of this area is characterized by continuous zones of porous, 
odlitic and coquina-type limestones. These limestones are of wide 
areal extent and in many places have a thickness as great as 50 feet. 
It seems difficult to visualize conditions under which a secondary and 
selective solution of original and tightly cemented limestones of such 
widespread extent and thickness could be operative to produce porous 
limestones. 

Microscopic examination of rock slices prepared from a represen- 
tative group of cores of the porous limestones of the Patton zone 
shows the existence of two distinct types of calcite in the matrix: 
(1) cementing material of a darker dull granular type of calcite which 
occupies, in part, the original interstices between shell fragments and 
odlites, which latter components make up the greater part of the rock; 
this cementing material undoubtedly was laid down with the coarse 
oélite and shell aggregate; and (2) cementing material of a finely 
crystalline variety, of a later generation of calcite which appears 
both in the darker matrix and in the solution cavities within individ- 
ual odélites and within shell fragments. 

The development of solution cavities and minute channels both 
in the matrix and within individual odlites, and of larger cavities 
within shell fragments, points to a period of limited solution within 
the rock subsequent to its consolidation. The secondary deposition 
of finely crystalline calcite following this period of solution, was in- 
sufficient to destroy the porosity considered to be originally present 
in the rock at the time of its consolidation. 

The aggregate thickness of porous limestones in the Patton zone 
of the Lisbon field varies from 2} feet in the Lisbon Oil Company’s 
Burgess well No. 1 in Sec. 3, T. 20 N., R. 5 W., to 20 feet plus in Love 
Brothers’ J. J. Henry well No.1 in Sec. 31, T. 21 N., R. 4 W. (Fig. 6). 
The average thickness for the present developed limits of the field is 
12.6 feet. 

The variation in thickness of the producing zone is indicated in 
Figure 6. A study of this map, in conjunction with the detailed struc- 
tural maps, indicates that there is no direct relationship between 
detailed structure and the areal distribution of porosity. 

The lateral extent of porosity in the Patton zone appears at pres- 
ent to be limited, at least on two sides of the Lisbon field, west and 
north, respectively. 
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Table VIII shows permeabilities, percentages of oil saturation, 


porosities, and oil and salt content of cores from various wells in the - 


Lisbon field. 

Data compiled by various companies operating in the Lisbon field 
have been freely drawn upon by the writers in compiling this tabula- 
tion. 

POROSITY AND SATURATION 


Porosities of cores from the Patton zone vary from 7.8 to 33.4 
per cent; saturation from 7 to 24 per cent. Porosity and saturation 
percentages exhibit rapid changes both vertically and horizontally. 
Due to the limited number of cores analyzed, the data probably are 
not representative of the field as a whole. 


PERMEABILITY 


As indicated in Table VIII, the range in vertical permeabilities 
is from o to 151 millidarcys; range in horizontal permeabilities is from 
o to 124 millidarcys. . 

Due to the wide range in permeabilities, both vertically and 
horizontally, and the limited data available, it is doubtful whether 
or not any definite conclusions as to the future behavior of the Patton 
reservoir should be drawn from the attached permeability data: 

It is inferred that the effectiveness of the low horizontal permea- 
bilities of the porous limestones of the Patton zone is reflected in 
present well behavior of certain flowing wells which have difficulty 
in maintaining allowables. The few pumping wells have difficulty in 
maintaining a constant fluid level, under a 24-hour pumping schedule, 
which factor also points toward a restricted fluid movement to the 
face of the bore hole. 

SALT WATER 


To date, there are no producing wells in the Lisbon field which are 
showing an appreciable amount of salt water from the Patton zone. 

Developments in the Lisbon field have not determined the pres- 
ence of salt water within the Patton zone downdip from producing 
wells. Nine wells in the south-central part of the field have drilled 
into a fine-grained, lignitic, cross-bedded water sand, the top of which 
is approximately 30 feet below the top of the Patton zone. This sand 
is known locally among operators as the Patton salt-water sand, 
after the farm name of the first well which encountered salt water 
in this zone. This salt-water sand apparently lenses out toward the 
north; it was not present in the T. L. James-Baker well No. 1 in 
Sec. 25, T. 21 N., R. 5 W. This sand is best developed in the south- 
central part of the field. 
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It is the writers’ opinion that there will be no problem, in the 


- Lisbon field, of edge-water encroachment due to the presence of salt 


water within the Patton zone. However, wells which have been drilled 
into the salt-water sand below the Patton zone and plugged back, may 
eventually, because of later acid treatments, show appreciable leakage 
of salt water upward into the Patton zone. Such leakage probably will 
lead to longer pumping lives and greater oil recoveries for these partic- 
ular wells. The low permeabilities of the limestones of the Patton zone 
probably will not allow rapid movement of these leakage waters over 
any appreciable part of the field, since its rate of movement will be 
slower than the rate of oil withdrawals. 


GAS-OIL RATIO; BOTTOM-HOLE PRESSURES 


The original gas-oil ratios of the Lisbon field were very low, rang- 
ing in value from 50 to 300 cubic feet per barrel. The present gas-oil 
ratios are in most cases below 2,000 cubic feet per barrel. 

The rapid increase of the gas-oil ratios of many wells in the Lisbon 
field, after several months of production and repeated acid treatments, 
indicates that there is no definite gas-oil level in the Patton zone de- 
finable in terms of subsea contours on the top of this zone. 

The Lisbon oil is an undersaturated oil; the original gas-oil ratios 
indicate that the amount of free gas in the reservoir was very limited. 
With continued production, gas-oil ratios have shown an abnormal 
rate of increase. It is the writers’ opinion that tight limestone lentils 
of low porosity, within the oil-bearing porous limestones of the Patton 
zone, are gas saturated. Release of pressure, as production goes on, 
coupled with the effect of acid treatment, allows escape of this gas 
with consequent increase in gas-oil ratios, to values above those which 
might be expected from an undersaturated oil. 

Wells completed in the Lisbon field have not shown bottom-hole 
pressures greater than 1,890 pounds corrected to the minus 4,850- 
foot datum. An average reservoir pressure as of July 15, 1937, com- 
piled from Louisiana Conservation Department figures based on 28 
wells, was 1,371 pounds per square inch. During the 6-month period 
ending January 15, 1938, The Lisbon field showed an average reser- 
voir-pressure decline of 286 pounds. During this same period the 
Lisbon field produced more than 283,000 barrels. This 6-month de- 
cline of 286 pounds is equivalent to a pressure drop per barrel of 
0.00101 pound. 

Certain wells in the field on which there are available data, have 
shown pressure-drop ratios as high as 0.0555 and 0.0147 for approxi- 
mately the same 6-month period (Table XI). 
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OIL CONTENT AND ESTIMATED RECOVERY 


Reference to Table VIII shows that the oil content by volume of 
cores is low, no doubt due in part to fluid loss in bringing cores to the 
surface. The factors used in estimating the ultimate recovery of the 
Lisbon field are as follows. 

1. Area of 4,100 acres as of January 1, 1938 

2. Average thickness of saturated porous zone 12.6 feet 

3. Weighted average oil content by volume 5 per cent 

4. Average 20 per cent porosity 

Factors 1 and 2 are equivalent to 51,760 acre-feet of oil-saturated 
limestone. 

Using factors 3 and 4, it is estimated that an ultimate expectancy 
of 250 barrels per acre-foot is not beyond reason, under proper con- 
servation of all available reservoir energy. 

Using these factors, it is estimated that an original 12,900,000 
barrels of recoverable oil underlay the 4,100 acres of the Lisbon field. 
The accumulative production of the Lisbon field as of January 1, 
1938, is 2,440,640 barrels. A reserve of approximately 10,560,000 
barrels as of January 1, 1938, is forecast for the Lisbon field. 


DRILLING METHODS AND PRACTICES 


Rotary drilling is used exclusively in the Lisbon field. Weight 
indicators, straight-hole reamers, and, in some instances, bottom 
joints of oversize drill stem are used for maintenance of straight hole. 
Louisiana Conservation Department rulings call for straight-hole 
measurements at 500-foot intervals, with a maximum allowable tol- 
erance of 5° from vertical. It is thought that most of the wells in the 
Lisbon field are comparatively straight as a result of the precautions 
followed in drilling operations. 

Twenty-four to 30 days is the average completion time for wells 
in the Lisbon field. 

Louisiana Conservation Department rulings specify a surface 
string of 9 5/8-inch or 10 3/4-inch casing to be set at an approximate 
depth of 800 feet. The average amount of cement used for this surface 
string is 250 sacks. 

Most operators set an oil string of 7-inch, 26-pound grade C 
casing just above, or on, the 2-foot limestone cap above the Patton 
“pay.” Average length of 7-inch oil string varies from 5,100 to 5,200 
feet, dependent on structural position of well. Customary tubing 
program on well completion calls for 23-inch, 6}-pound upset tubing 
with an 8-10-foot perforated plug joint on bottom. Some operators 
follow the practice of setting 43-inch perforated liner on bottom. Oil 
is usually employed in displacing drilling mud from oil string. 
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Acid treatment of wells prior to completion has been the custo- 
mary procedure followed by some operators. Other operators do not 
acidize wells unless these wells show a tight pay section and fail to 
make allowables on completion. The average acid treatment varies 
from 3,000 to 5,000 gallons of 15 per cent hydrochloric acid. 

Surface water supply for drilling operations is ample except in 
extremely dry weather when it is necessary to drill water wells to an 
approximate depth of 600 feet. Supply from one water well is gen- 
erally sufficient for several rigs in its vicinity. 

During early developments, natural gas from the Sugar Creek 
field and oil from the Lisbon field were used as fuel in drilling opera- 
tions. Subsequent development of an adequate supply of gas in the 
field itself has displaced the usage of fuel oil and purchased gas from 
outside sources. 

Most operators maintain a close supervision over mud weights 
and viscosities. An average mud weight of 103-11 pounds with vis- 
cosity of 35-40 seconds is customary. 

During the early developments in the Lisbon field, it was custo- 
mary to use a 2,500-pound test blow-out preventer on drilling wells. 
Later developments showed that this precautionary measure was not 
needed, since there are no high-pressure gas zones above the Patton 

_ DEVELOPMENT AND PRODUCTION HISTORY 

The first outpost well located beyond the area immediately ad- 
jacent to the discovery well, was the Lisbon Oil Company’s J. W. 
Burgess Est. No. 1 located in Sec. 3, T. 20 N., R. 5 W., approximately 
2} miles west of the discovery well. Operations were begun during 
January, 1937, on this well. 

Due to poor core recovery through the pay section, an electrical 
survey was made which indicated 2} feet of porous limestone in the 
Patton zone. Drilling was carried to a depth of 5,438 feet, approxi- 
mately 400 feet below the top of the Travis Peak. This well was 
abandoned on April 6, 1937, as a dry hole, without setting casing to 
test the 2} feet of porosity in the Patton zone. Later, as other wells 
in the field with a comparable pay thickness were completed as com- 
mercial wells following acid treatment, a string of casing was run in 
the Burgess well. During November, 1937, this well was treated with 
5,000 gallons of acid; the well flowed for several days and went dead. 
It was then standardized and on January 1, 1938, was pumping an 
average of 100 barrels per day. 

The second outpost well beyond the limits of the field, the Weaver- 
Perry Oil Company’s Edmonds Est. No. 1, was located in Sec. 16, 
T. 20 N., R. 5 W., approximately 2} miles southwest of the discovery 
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well. Operations on this well began during April, 1937. This well 
checked 254 feet lower structurally on the top of the Patton zone than 
the discovery well. Twelve feet of saturated limestone was cored with 
no indication of salt water. Porosity of the limestone pay averaged 
12-14 per cent. Casing was set and the well was given a 5,000-gallon 
acid treatment, but failed to flow following treatment; a second treat- 
ment of 5,000 gallons, and finally a third treatment of 3,000 gallons 
were given, making a total of 13,000 gallons of acid used. The well was 
then standardized and has averaged 20 barrels per day pumping with 
no showing of salt water. 

Drilling operations were begun during May, 1937, on the third 
outpost well of the Lisbon field, the T. L. James e¢ al. Baker No. 1, 
in Sec. 25, T. 21 N., R. 5 W., located approximately one mile north 
of production. This well checked 130 feet higher structurally on the 
top of the Patton zone than the discovery well. Five feet of saturated 
limestone from the Patton zone was logged in an electrical survey. 
Cores which were recovered from the Patton zone had very low 
porosity, permeability, and saturation; consequently the well was 
carried deeper into the upper part of the Travis Peak. The Baker well 
was temporarily abandoned as a dry hole during June, 1937, at a 
total depth of 5,343 feet. As development of the Lisbon field’ pro- 
gressed northward, several wells located between the Baker well and 
the field proper were completed as commercial producers. These 
wells logged a saturated Patton “pay” of comparable thickness with 
that of the Baker No. 1 and had responded very successfully to acid 
treatment. As a result of this development, casing was set in the 
Baker well and an acid treatment of 4,000 gallons was given. Subse- 
quently the Baker well pumped 25 barrels per day for a short time 
but was finally abandoned as a non-commercial well. 

To date, the Baker well is the highest well structurally in the 
Lisbon field proper and is the only abandoned well. 

Maximum drilling operations in the Lisbon field were carried on 
during the first 6 months of 1937, the peak being reached during 
July, 1937, when 37 rigs were running. 

Table IX shows pipe-line-run figures by months for the Lisbon 
field for the year 1937. 

PIPE LINES 


Two 6-inch pipe lines serve the Lisbon field. 

The Gulf Pipe Line Company entered the field in April, 1937, 
approximately 3 months after the completion of the discovery well. 
This 6-inch line serves as an outlet for 10,000 barrels per day and is 
tied into the Gulf Pipe Line Company’s 6-inch Haynesville-Homer 
line at Dubberly, Louisiana. 
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The Grogan Oil Company completed its 6-inch line into the Lisbon 
field during December, 1937. This line is tied into the Arkansas Pipe 
Line Company system at Homer, Louisiana, from which point oil 
is transferred to the Grogan Oil Company refinery located in Shreve- 
port, Louisiana. 


TABLE IX 


Propuction, LisBon FIELD; Prpe-LinE Runs SHOWN IN BARRELS; 
FOR YEAR 1937 


7,219 
47,167 
153,662 
156,106 
204,709 
285,170 
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WELL SPACING 


The first Louisiana Conservation Department ruling on well spac- 
ing for the Lisbon field was issued in April, 1937. This ruling was in 
keeping with common agreement among operators in the field and 
called for one well to ro acres. This ‘‘one-well-to-10-acre’”’ agreement 
was later modified to one well to 20 acres, by common agreement 
among operators. 

It is the writers’ opinion that a spacing of one well to 40 acres will 
give ultimate recoveries which will closely approximate recoveries 
under the 20-acre spacing. Usage of the newer acid-treatment tech- 
nique will no doubt aid materially in a more uniform drainage of the 
Patton zone regardless of spacing. However, recoveries on a 10- or 
20-acre spacing will not offset the added drilling costs required by 
the spacing as compared with the recovery from a 4o-acre spacing 
with its lower development cost. 


A 
a 
SUMMARIZED ANALYsIS OF LISBON CRUDE 
{ 
4 
| 


323 


LISBON OIL FIELD, LOUISIANA 


coz 


oof 
oof 


oof 
oof 


110.1 


oof 006 002 ‘6 og 
Szz oof oz 
Szz oof oz 
SL Szz oof ‘z oz 
SZ Szz oof oz 
97°H 
spunog Spunog 


STIAM ATAVMOTIY ASVG 
X ATAVL 


"MS “NIz ‘9€ 
“MS “NIz ‘9€ 


"MS “NIz 'H 


Pur 112M 


poy 


‘70 42 U2PO 

‘1? 12 

pue suod'T 


= 
a 
88 88 8 7 
Ss 38 88 
33 ss 
oS pp BP 
88 88 8 
83 88 g 
a 
. + 
& 


324 V. P. GRAGE AND E. F. WARREN, JR. 


Proration was ordered in the Lisbon field in May, 1937; the first 
order was as follows. 


Allocation to bottom-hole pressure...................... 300 pounds 

Acreage factor—one acre equals.....................+5- 11.25 barrels 
Total bottom-hole pressures estimated.................. 9,200 pounds 
Bottom-hole pressure factor—one pound equals.......... ©.03261 barrel 


During May, 1937, when the first proration order was applied by 
the Louisiana Conservation Department, there were 4 producing 
wells in the Lisbon field. The proration order as applied to these 4 
wells is outlined in Table X. 


TABLE XI 
PERTINENT DATA 
1. Discovery well and date—E. T. Oakes, Patton No. 1, Sec. 1, 


T. 20 N., R. 5 W., December 24, 1936. Total depth, 5,372 
feet. Estimated initial production, 100 barrels flowing. 


3. Oil-reservoir content as ‘of 51,760 acre-feet 
4. Accumulative production January 1, 1938 ReaeaGedcus pas 2,440,640 barrels 
6. Number of producing wells, January 15, 1938. Flowing, 112; 

7. Production rate 

A. Average daily well allowable, January 1, 1938....... 61 barrels 

B. Field allowable, January 1, 1938................-. 10,000 barrels 
8. Reported average reservoir pressure by Louisiana Con- 

servation Department as of July 15, 1937, from 28 wells. 1,371 pounds 


9. Reported average reservoir pressure by Louisiana Con- 
servation Department as of January 15, 1938, from 59 


1,085 pounds 
10. Average reservoir-pressure decline (July 15, 1937, to January 
11. Average reservoir-pressure decline in pounds per square inch 
per barrel of oil produced for same period............. ©.0o101 pounds 
12. Maximum Patton pay thickness. 21 feet 
13. Minimum Patton pay thickness...................-+-.: 2.5 feet 
14. Average Patton pay thickness......................00. 12.6 feet 
4,000 gallons 


Peak production of the Lisbon field was reached during October, 
1937, when the greatest allowable was 15,000 barrels per day. On 
February 1, 1938, a State proration order was issued and allocated 
as follows. 


Augmented daily field allowable.....................05. 10,100 barrels 
Allocation to bottom-hole pressure...................... 2,525 barrels 

Acreage factor—one acre equals.....................06. 2.32912 barrels 
Bottom-hole factor—one pound equals.................. ©.01383 barrel 
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STRATIGRAPHY OF OSAGE SUBSERIES 
OF NORTHEASTERN OKLAHOMA! 


L. R. LAUDON? 
Tulsa, Oklahoma 


ABSTRACT 


Detailed stratigraphic sections have been measured throughout the area of ex- 
posure of the Osage subseries of the Mississippian series in northeastern Oklahoma, 
Faunal collections from each of the recognizable zones within the formations have 
been made throughout the area. The main essentials of the stratigraphy of this series 
have been outlined by L. M. Cline in his more generalized report on southwestern Mis- 
souri, northwestern Arkansas, and northeastern Oklahoma. This report is designed to 
substantiate evidence advanced by Cline and to bring intc print a large number of the 
best exposed sections in the region. 

The writer wishes to acknowledge the work of Clarence Brehm and Edward Lane, 
of Tulsa, in assisting in preparation of the sections; and the work of Lewis M. Cline, 
of Iowa State College, in field assistance. 


INTRODUCTION 


Rocks of the Mississippian series of the Carboniferous system are 
excellently exposed in northeastern Oklahoma along the edge of the 
Ozark uplift. The Mississippian series as exposed in northeastern 
Oklahoma is represented by three of the standard subseries as defined 
in the type area in the upper Mississippi valley. The Kinderhook 
subseries is represented by the Sylamore sandstone and the Chat- 
tanooga shale; the Osage subseries by the St. Joe, Reeds Spring, and 
Keokuk formations; and the Chester subseries by the Mayes, Fayette- 
ville, and Pitkin formations. So far as the writer has been able to de- 
termine, the Meramec subseries as exposed in the upper Mississippi 
valley is not represented in the section in northeastern Oklahoma. 

The Osage subseries of northeastern Oklahoma is represented by 
three formations: the St. Joe at the base, followed in ascending order 
by Reeds Spring and Keokuk formations. The Burlington formation 
so excellently exposed in southwestern Missouri around Springfield 
is not developed in northeastern Oklahoma.’ As far as can be deter- 
mined, there are no rocks in northeastern Oklahoma that are to be 
correlated with the Warsaw formation as exposed in the upper Missis- 
sippi valley. 

ST. JOE FORMATION 

The St. Joe formation is the most variable in the northeastern 
Oklahoma Osage section. It is characterized by sudden lateral varia- 

1 Manuscript received, November 9, 1938. 

? Associate professor of geology, University of Tulsa. 


>See L. M. Cline, “Osage Formations of Southern Ozark Region, Missouri, 
Arkansas, and Oklahoma,”’ Bull. Amer. Assoc. Petrol. Geol., Vol. 18, No. 9 (September, 
1934), PP. 1132-59. 
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tions in lithologic character and thickness. These variations are 
caused by a disconformity at the base and by the introduction of 
massive crinoidal bioherms* into the section. Normally the formation 
consists of thin-bedded, gray to bluish gray, slabby limestone beds 
that are not markedly fossiliferous. This condition is usually referred 


TABLE I 
STRATIGRAPHIC POSITION OF FORMATIONS 
System Series Subseries Formation 
Des Moines Atoka 
Pennsylvanian 
orrow 
Bendian Hale 
Pitkin 
Carboniferous Chester Fayetteville 
Mayes 
Keokuk 
Mississippian Osage Reeds Spring 
St. Joe 
Chattanooga 
Kinderhook Sylamore 
Onondaga Sallisaw 
Devonian 
Oriskany Little Saline 
Silurian Niagaran St. Claire 
Cincinnatian Fernvale 
Fite 
Ordovician Black River Tyner 
Chazyan Burgen 
Canadian Cotter 


to as the “non-reef phase.” The “reef phase” is characterized by 
lenticular masses of exceptionally crinoidal limestone interbedded 
with green, gray, and red, highly fossiliferous marls. These lenticular 
bioherms vary in size from a few feet in length to as much as 2 miles 
and from the thickness of one bed to as much as 8o feet. The fossils 
in the crinoidal limestone are generally much broken with complete 
crinoid calyces occurring only rarely. Single valves of the larger 
brachiopods are commonly preserved in the crinoidal limestone. The 


‘ E. R. Cummins, “Reefs or Bioherms,” Bull. Geol. Soc. America, Vol. 43 (1932), 
Pp. 331-52. 
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most excellently preserved fossils occur in the marly layers found 
interbedded with the crinoidal limestone. 

The fauna of the St. Joe formation is sufficiently diagnostic to be 
easily distinguishable from that of the succeeding formations. Al- 
though many of the species occur higher in the Osage section, the 
following assemblage of forms may be considered diagnostic of the 
formation: Cyathaxonia arcuata Weller, Schizoblastus moorei Cline, 
Evactinopora sexradiatus M. and W., Rhipidomella oweni Hall and 
Clarke, Dictyoclostus fernglenensis (Weller), Spirifer rowleyi Weller, 
Spirifer vernonensis Swallow, Brachythyris suborbicularis (Hall), Athy- 
ris lamellosa (Leveille), Cliothyridina prouti (Swallow), and Platyceras 
paralius W. and W. 

The St. Joe formation is a correlative of the Fern Glen of south- 
eastern Missouri,’ the New Providence of western Kentucky and 
Tennessee,® and the Lake Valley of New Mexico.’ 

Throughout this area the St. Joe and its correlatives are charac- 
terized by these massive crinoidal bioherms. Much of the early crinoid 
collecting by Springer® in the ““Knobstone formation’’® came from the 
famous “Button Mould Knob” and “Kenwood Hill” bioherms of the 
New Providence formation in the vicinity of Louisville, Kentucky. 
Field work in this area ranging from the “Knobs” of Kentucky to 
the Lake Valley region has demonstrated to the writer that the cri- 
noidal bioherms of the early Osage have a distinctive character not 
found in any other formation. Crinoidal bioherms are excellently 
developed in the Lake Valley formation in the Sacramento Range 
east of Alamogordo, New Mexico.!® They attain thicknesses of more 
than 400 feet in this area. Both “reef” and “non-reef’’ phases are well 
developed in the Lake Valley region. 

Typical early Osage faunas occur in the lower part of the Madison 
limestone section in the Bridger Mountains north of Bozeman, Mon- 
tana. It seems apparent that the early Osage faunas are by far the 
most widespread of any of the Mississippian faunas in North America. 

5R. C. Moore, “Early Mississippian Formations in Missouri,” Missouri Bur. 
Geol. and Mines, Vol. 21, 2nd ser. (1928), pp. 165-66. 


* Charles Butts, ‘““The Mississippian Series of Eastern Kentucky,” Kentucky Geol. 
Survey (6), Vol. 7 (1922), p. 188. 


7 Stuart Weller, ‘‘Fauna of the Fern Glen Formation,” Bull. Geol. Soc. America, 
Vol. 20 (1909), pp. 265-322. 

8 Frank Springer, “Crinoid Fauna of the Knobstone Formation,” Proc. U. S. Nat. 
Mus., Vol. 41 (1911), pp. 175-208. 


®S. S. Lyon, “Stratigraphical Arrangement of the Rocks of Kentucky,” Trans. 
Acad. Sci., St. Louis, Vol. 1 (1860), pp. 612-21. 


10 N.H. Darton, “Comparison of the Paleozoic Section in Southern New Mexico,” 
U.S. Geol. Survey Prof. Paper 108 (1917), p. 49. 
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REEDS SPRING FORMATION 


The Reeds Spring formation in northeastern Oklahoma consists 
of dark, bluish gray, thin-bedded, exceptionally cherty limestone. 
The cherts of the Reeds Spring are almost invariably dark in color. 
Locally in the upper part of the section lighter-colored cherts are 
developed. The thickness varies from 186 feet along Grand River 
southwest of Grove to as little as 21 feet in the sections north of 
Marble City. The contact of the Reeds Spring formation with the 
underlying St. Joe in most places appears to be conformable. In many 
places, the St. Joe grades imperceptibly into the overlying Reeds 
Spring. In the area north of Tahlequah along the Illinois River the 
contact with the St. Joe is sharp with local appearances of uncon- 
formity. The writer has long held the opinion that a slight discon- 
formity separates the two formations but he does not have conclusive 
evidence to prove it. 

In Oklahoma the Reeds Spring formation is decidedly barren of 
fossils. One faunal zone normally occurring about 70 feet above the 
base was located by Cline on Spring Creek. This zone has been 
located in many other sections since its discovery by Cline. It is 
characterized by a large new variety of Dictyoclostus fernglenensis 
(Weller), Schizoporia postriatula Weller, S pirifer vernonensis Swallow, 
and Cladoconus americanus Weller. With the exception of the large 
variety of D. fernglenensis (Weller) all forms occur commonly in the 
underlying St. Joe formation. They are much more closely related to 
the St. Joe fauna than to higher Osage formations. 

The Keeds Spring formation is exceptionally fossiliferous at the 
type section at Reeds Spring, Missouri. Here a typical St. Joe fauna 
is developed. Another fossiliferous zone occurs in the bluff of War 
Eagle Creek one half mile downstream from the War Eagle postoffice 
in Arkansas. Here also the forms are typical of the St. Joe formation. 

The Reeds Spring has no correlatives outside the type area in 
southwestern Missouri, northwestern Arkansas, and northeastern 
Oklahoma. Moore” has recognized beds of Reeds Spring age in the 
Fern Glen sections exposed in southeastern Missouri. Cherty lime- 
stones lithologically similar to the Reeds Spring occur in the Lake 
Valley area in New Mexico. Whether they will eventually turn out 
to be correlatives of the Reeds Spring can not be determined at 
present. 


"L. M. Cline, op. cit., p. 1144. 


12 R. C. Moore, “Early Osage, Mississippian, Beds of the Ozark Region,” abstract, 
Bull. Geol. Soc. America, Vol. 44 (1933), Pp. 203. 
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KEOKUK FORMATION 


In northeastern Oklahoma the Keokuk formation normally con- 
sists of massive, light buff-colored, fossiliferous chert. Locally the 
chert is interbedded with bluish gray crinoidal limestone ledges. Many 
of the chert beds are more than one foot in thickness. It is sharply 
disconformable with the underlying Reeds Spring throughout north- 
eastern Oklahoma. The Burlington formation so excellently developed 
in northeastern Arkansas and southwestern Missouri is not present 
in northeastern Oklahoma sections. The variation in thickness of the 
Keokuk is due to unconformities both at its base and at its top. 

Keokuk cherts are exceptionally fossiliferous throughout north- 
eastern Oklahoma. The basal part of the section is considerably more 
fossiliferous than the upper ledges. Commonly occurring forms are: 
Diaphragmus elegans (Norwood and Pratten), Orthotetes keokuk (Hall), 
Tetracamera subtrigona (Meek and Worthen), Delthyris similis (Wel- 
ler), Spirifer logani Hall, and Reticularia pseudolineata (Hall). Many 
other species occur in places but these common forms can be ‘found 
at almost every exposure. This faunal assemblage is not the typical 
Keokuk assemblage of the type section at Keokuk, Iowa. However, 
this faunal assemblage does occur lower in the section in what is 
commonly called the transition zone between Burlington and Keokuk 
in the type area in the upper Mississippi valley. The lower buff cherty 
limestone ledges that iie below typical dark blue limestone in the type 
area were designated as Montrose cherts by Keyes" in 1895. The fauna 
oi these beds is almost identical with the fauna of the Keokuk cherts 
of Oklahoma. 

STRATIGRAPHIC SECTIONS 


Many stratigraphic sections of the Osage subseries of northeastern 
Oklahoma have been studied in detail. These sections range in loca- 
tion from a few miles north of Wyandotte southward to the region 
near Marble City. Wherever more or less complete sections were found 
they have been measured. From these, twelve have been chosen which 
best show the stratigraphy from north to south in the area of exposure. 

W yandotte section (Fig. 1).—The Wyandotte section is located in 
the southeast bluff of Grand River west of Wyandotte in the NW. } 
of Sec. 31, T. 27 N., R. 24 E. 

The St. Joe formation in the Wynadotte area is quite different 
from its normal development in areas farther south. It is character- 
ized by an exceptionally thick development of the “non-reef phase.” 


18 Charles Keyes, “Geology of Des Moines County, Iowa,” Zowa Geol. Survey, 
Vol. 3 (1895), P. 341. 
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Most of the rock consists of dense blue relatively unfossiliferous lime- 
stone. This condition is also found in the St. Joe formation throughout 
southwestern Missouri and the extreme northwestern part of Arkan- 
sas. 

The occurrence of a continuous bed of odlitic limestone a short 
distance from the top of the St. Joe formation in this area has led to 
considerable confusion. The odlitic limestone has been considered as a 
correlative of the Short Creek odlite which lies on top of the Keokuk 
beds in southwestern Missouri. 

The Reeds Spring formation is thin in this area due to truncation 
before the deposition of the Keokuk cherts. This erosion apparently 
took place at the time of normal Burlington limestone deposition. 

Grand River section No. 1 (Fig. 2).—Grand River section No. 1 is 
located in the southeast bluff of Grand River, 6 miles north of Grove 
in the SW. 3 of Sec. 31, T. 26 N., R. 24 E. 

This section is the normal type found throughout the area. The 
St. Joe formation is thin and exhibits the “non-reef phase.” The con- 
tact between the Reeds Spring and underlying St. Joe is sharp. The 
Reeds Spring continues to thicken by addition of beds at the top due 
to less erosion before the deposition of the Keokuk. 

Grand River section No. 2 (Fig. 3).—Grand River section No. 2 
is located in the southeast bluff of Grand River 4 miles southwest of 
Grove in the center of Sec. 22, T. 24 N., R. 23 E. 

The lower part of the St. Joe formation contains a very fossilifer- 
ous crinoidal bioherm in this section from which a considerable num- 
ber of complete crinoid calyces were collected. 

The Reeds Spring formation reaches its maximum development of 
186 feet in this section. The contact between Keokuk and Reeds 
Spring is unconformable. The basal Keokuk cherts are very fossilif- 
erous but the upper part of the section is relatively unfossiliferous. 

Grand River section No. 3 (Fig. 4).—Grand River section No. 3 is 
located in the east bluff of Grand River opposite Tynon Bluff in the 
NW. j of Sec. 4, T. 23 N., R. 22 E. 

This section is located a few miles above the present Grand River 
dam site within the area that will be flooded by the lake. The St. 
Joe formation exhibits its most excellent development of a crinoidal 
bioherm in this section. The entire formation consists of loosely ce- 
mented crinoidal limestone. Massive ledges consisting almost entirely 
of crinoidal fragments occupy the whole middle part of the section. 
Fossiliferous marly layers occur at intervals throughout the section. 

The Reeds Spring formation shows considerable thickening as the 
erosion between it and the overlying Keokuk becomes less toward the 
south. 
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Spavinaw section (Fig. 5).—The Spavinaw section is located in 
the south bluff of Spavinaw Creek immediately downstream from the 
dam at Spavinaw, Oklahoma. 

This section was published by the writer“ in the Tulsa Geological 
Society Digest for 1937. The section accompanying the 1937 report 
shows an unconformity at the top of the St. Joe formation. Because 
of lack of conclusive evidence to the contrary the sections in the pres- 
ent paper are shown with the St. Joe conformably overlain by the 
Reeds Spring. 

The Reeds Spring formation is considerably thinner in this area 
due to erosion before the deposition of the Keokuk cherts. 

The massive Keokuk cherts at the top of the bluff are exceptionally 
fossiliferous in this section. Excellent fossils may be obtained by 
breaking the massive chert nodules. 

Eucha section (Fig. 6).—The Eucha section is located in the north 
bluff of Spavinaw Creek 2 miles east of Eucha, Oklahoma. 

The St. Joe formation exhibits an exceptional development in 
this section, both “reef and non-reef phases” being present. Most of 
the limestone consists of dense blue relatively unfossiliferous rock. 
Two crinoidal bioherms are developed in the section, however. The 
Keokuk cherts are richly fossiliferous here also. 

Barren Fork section (Fig. 7).—The Barren Fork section is located 
in the south bluff of Barren Fork of the Illinois River one mile south- 
east of the town of Barren, Ciisheme, in the S. center of Sec. 25, 
T. 15 N., R. 25 E. 

The St. Joe formation consists of about 3 feet of gray, hard, rela- 
tively unfossiliferous limestone. This thin slabby phase is character- 
istic of much of the southern part of the area of exposure of the Osage 
subseries. The Reeds Spring reaches a thickness nearly equal to that 
developed in the Grand River section southwest of Grove. The Keo- 
kuk cherts are poorly fossiliferous in this section. 

Eagle’s Nest section (Fig. 8).—The Eagle’s Nest section is located 
in the west bluff of Illinois River in the center of the NW. } of Sec. 
24, T. 18 N., R. 22 E. 

This section was also published by the writer'® in the Tulsa Geo- 
logical Society Digest for 1937. The same condition exists with regard 
to the possible disconformity between the Reeds Spring formation 
and the underlying St. Joe. 

The St. Joe formation exhibits a very exceptional crinoidal bioherm 


41. R. Laudon, “Mississippian of Northeastern Oklahoma,” Tulsa Geol. Soc. 
Digest (1937), P. 2. 
1% L. R. Laudon, op. cit. 
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Fic. 8.—Eagle’s Nest section, west bluff of 
Illinois River, center of NW. } of Sec. 24, T. 18 N., 


R. 22 E. Thickness in feet. 


5, T. 15 N., R. 25fE. 


Fic. 7.—Barren Fork section, south bluffTof 


Barren Fork of Illinois River, 1 mile southeast of 


Barren, S. center of Sec. 2 
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in this section. The lower bed in the section consists of the ordinary 
gray, thin-bedded, slabby, relatively unfossiliferous limestone. This 
bed is overlain by soft gray calcareous marl completely filled with 
fragmented crinoids. This marl member resembles the material found 
in the bioherms of the New Providence formation at Button Mould 
Knob and Kenwood Hill near Louisville, Kentucky. The marl member 
is overlain by soft, thin-bedded, black, shaly limestone containing 
an exceptionally large fauna of brachiopods, bryozoans, and crinoids. 
The black member is overlain by soft blue-gray extraordinarily fos- 
siliferous crinoidal limestone. The thick upper part of the section con- 
sists of the ordinary gray, massive, extremely crinoidal limestone 
ledges so typical of the bioherms of the region. Excellent fossils may 
be collected from the bedding planes of this upper member. 

The contact between the St. Joe and Reeds Spring formations 
occurs with knife-like sharpness. Local evidences of solution occur 
along the contact. The crinoidal limestones of the reef phase are cut 
off with equal sharpness. The Reeds Spring formation shows a thin- 
ning which corresponds closely with the extra thickness of the St. Joe 
formation. Less than half a mile south of the Eagle’s Nest section, the 
St. Joe contains only the basal slabby limestone member slightly 
more than 3 feet in thickness. The Reeds Spring has thickened accord- 
ingly in this section. 

Illinois River section No. 1 (Fig. 9).—Illinois River section No. 1 
is located in the south bluff of Illinois River 5 miles northeast of 
Tahlequah, Oklahoma, in the SE. } of Sec. 12, T. 17 N., R. 22 E. 

The St. Joe formation exhibits its typical thin-bedded, slabby 
phase in this section. The Reeds Spring has about the same thickness 
seen in the section at Eagle’s Nest where the St. Joe is more than 
too feet in thickness. The Keokuk cherts are sparsely fossiliferous in 
this section. 

Illinois River section No. 2 (Fig. 10).—Illinois River section No. 2 
is located in the south bluff of Illinois River 7 miles southeast of 
Tahlequah, Oklahoma, in the SE. } of Sec. 25, T. 16 N., R. 22 E. 

The St. Joe formation is not present in this section at all. The 
Reeds Spring is slightly thicker than in the sections along the Illinois 
River north of Tahlequah. The Keokuk formation contains plentiful 
fossils at this point. 

Marble City section No. 1 (Fig. 11).—Marble City section No. 1 
is located in the west face of the mountain 2 miles northwest of Marble 
City, Oklahoma, in the NW. 3 of Sec. 15, T. 13 N., R. 23 E. 

One thin bed at the base of the section represents the St. Joe 
formation. The base of the Reeds Spring formation is present and is 
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unconformably overlain by the Mayes limestone. Pre-Chester erosion 
has removed all of the Keokuk formation and a large part of the Reeds 
Spring. A few miles north, in Walking Stick Hollow, nearly a full 
section of Reeds Spring and Keokuk may be seen. 

Marble City section No. 2 (Fig. 12).—Marble City section No. 2 
is located in the south face of the mountain 2 miles northwest of Mar- 
ble City, Oklahoma, in the SW. } of Sec. 14, T. 13 N., R. 23 E. 


WYANDOTTE TO MARBLE CITY, OKLAHOMA. 


WYANDOTTE, Nw 31, T 27N, SPAVINAW - BCLOW DAM. RIVER, 22E. 
2-GRAND RIVER, SW. CUCHA, Ww.33, T22M, RWER, SE.25, TIEN, 
S-GRAND RIVER, CENTER 22, ‘7-GARREN FORK, CENTER 25, TITN, RISE. MARBLE CITY 
GRAND RIVER, NW 4, T R22. O-CAGLE'S WEST, Nw 24, TION, CITY, 
SCE 
6 paso” 
kEOKUK = ee" 
4 
Be 
CHATTANOOGA 


Fic. 13.—Correlation of sections, from Wyandotte southward to 
Marble City, Oklahoma. Thickness in feet. 


The St. Joe formation is missing entirely in this section and the 
Reeds Spring is represented by only 21 feet of strata. Here also, 
pre-Chester erosion has removed the upper part of the section. 


STRATIGRAPHY 


The St. Joe formation rests unconformably on the underlying 
Chattanooga formation throughout the area. The contact zone of 
the St. Joe in most places is a mixture of reworked Chattanooga shale 
and bluish green St. Joe marly limestone. The relief of the Chat- 
tanooga surface does not appear to be great in the area in spite of 
the long time interval that elapsed between the deposition of the two 
formations. 
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Much greater relief occurs on the upper surface of the St. Joe 
formation. This relief is apparently in all places due to the introduc- 
tion of the massive crinoidal bioherms. The exact relationship of the 
St. Joe to the overlying Reeds Spring is questionable. The faunas are 
closely related and if a disconformity does exist between the two for- 
mations it is certainly not of much time importance. 

The “‘non-reef phase”’ of the St. Joe thickens northward in Okla- 
homa. The dense blue limestone ledges in the vicinity of Wyandotte 
are very similar to the type found in the Pierson limestone in the vi- 
cinity of Springfield, Missouri. Southward the St. Joe is everywhere 
thin, or in places entirely missing. 

The Reeds Spring formation retains a much more constant interval 
throughout the region than the underlying St. Joe formation. Varia- 
tions in thickness were produced by erosion during Burlington time 
before the deposition of the Keokuk formation. This erosion was more 
intense in the northern area. The Burlington limestone so excellently 
developed in northwestern Arkansas and in the region around Spring- 
field in southwestern Missouri is not present in Oklahoma at all. 

The Keokuk formation as developed in Oklahoma probably rep- 
resents the early part of the Keokuk as developed in the type area. 
In southwestern Missouri the Keokuk is overlain by limestones con- 
taining a Warsaw fauna. These beds are not present in the Oklahoma 
section. 

The entire Osage section is truncated in the southern area around 
Marble City so that only the basal part of the Reeds Spring formation 
is represented. The Mayes formation lies on the eroded surface. In 
the bluffs north of Marble City, Cline’ located one section in which 
the only part of the Osage section that remained was a chert conglom- 
erate in the base of the Mayes. 

The Welden and Sycamore limestones of the Arbuckle Mountain 
section are probably not correlatives of any part of the Osage section. 
The writer believes they should be classed with the Chester forma- 
tions. 


L. M. Cline, op. cit., p. 1157. 
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BULLETIN OF THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
VOL. 23, NO. 3 (MARCH, 1939), PP. 339-342, 2 FIGS. 


GEOLOGICAL NOTES 


UPPER CRETACEOUS CHALK IN CAP ROCK 
OF McFADDIN BEACH SALT DOME, 
JEFFERSON COUNTY, TEXAS! 


E. P. TATUM? 
Houston, Texas 


Until the Humble Oil and Refining Company drilled its McFaddin 
State No. A-1, 5,300 feet off the coast of Jefferson County, Texas, on 
the McFaddin Beach prospect (Fig. 1), the only known material of 
Cretaceous age encountered on the Gulf Coast salt domes was re- 


Fic. 1 


1 Published with the permission of the Humble Oil and Refining Company. Manu- 
script received, January 20, 1939. 


2 1065 Humble Building. 
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ported by Morrison? from the limestone cap rock of the South 
Liberty salt dome (Fig. 1), Liberty County, Texas. 

During the course of drilling McFaddin State No. A-1, which was 
completed, April 6, 1938, 25 feet of hard, light to dull gray, argilla- 
ceous chalk was cored. Its physical characteristics are very similar to 
those of cored specimens of Pecan Gap chalk from the wells of the 
East Texas basin. 

The chalk contains a great abundance of indigenous Foraminifera 
of Upper Cretaceous age; a few of the more common ones are here 


listed. 
Globotruncana arca (Cushman) 
Globotruncana canaliculata (Reuss) 
Globotruncana fornicata Plummer 
Globigerina cretacea d’Orbigny 
Clavulina trilatera Cushman 
Planoglobulina acervulinoides (Egger) 
Guembelina globulosa (Ehrenberg) 
Guembelina plummerae Loetterle 
Cibicides excolata (Cushman) 
Ammodiscus cretacea (Reuss) 
Textularia nacataensis White 
Dorothia bulleta (Carsey) 
Bulimina limbata White 
Flabellina projecta (Carsey) 
Gyroidina michelini d’Orbigny 
Gyroidina depressa (Alth) 
Gaudryina rugosa d’Orbigny 


The chalk is a part of the selenite-anhydrite cap rock, occurring 
226 feet below the top of the limestone cap rock, 165 feet below the 
top of the selenite-anhydrite cap rock and approximately 1,000 feet 
above the salt. 


The drilled section of McFaddin No. A-r is as follows. 
Depths in Feet 

0-20 Water 
1,355 Clays and sands of the Pleistocene and Recent 
1,416 Porous, crystalline limestone cap rock 
1,560 Selenite and anhydrite cap rock 
1,581 No recovery. Cored hard, probably chalk 
1,606 Chalk. Upper Cretaceous in age 
1,752 Selenite and anhydrite cap rock 
2,605 Anhydrite 
2,655 Coarsely crystalline rock salt 


To date three wells have been drilled on the McFaddin Beach salt 
dome. It will be seen from the cross section (Fig. 2) that McFaddin 
State No. A-1 has been the only well to encounter the chalk; however 
McFaddin State No. B-6 was drilled into the selenite-anhydrite sec- 


3 T. E. Morrison, “First Authentic Cretaceous Formation Found on Gulf Coast 
Salt Domes of Texas,” Bull. Amer. Assoc. Petrol. Geol., Vol. 13, No. 8 (August, 1929). 
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tion a depth more than great enough to find the chalk had it been in 
the same position as in McFaddin State No. A-1, and McFaddin State 
No. B-8 was drilled through the limestone and anhydrite cap rock into 
salt without finding it. 

This “block” of Upper Cretaceous chalk, found only in McFaddin 
State No. A-1, was probably detached from its original position by the 
upward movement of the salt and became a part of the residual ac- 
cumulation of water-insoluble materials which make up the cap rock, 
and its presence in the cap rock does not indicate the age of the salt. 


yy 
Par 
>, 
x 
| 


BULLETIN OF THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
VOL. 23, NO. 3 (MARCH, 1939) PP, 343-344 


DISCUSSION 


RESEARCH AND THE RESEARCH COMMITTEE! 


HENRY A. LEY 
San Antonio, Texas 


All about us we have a superabundance of inductive data. Uncodrdinated 
facts are almost innumerable. These for the most part lack the synthetic 
thought and unifying philosophies so necessary to the advancement of the 
sciences. A calm skeptic may well hold that only the printer has profited from 
much of the theoretical approach to problems in this era of applied science. 
If a disciple of Spengler, he might well conclude that the naive reliance placed 
in “iron men’ is conclusive evidence that in a contemporary spiritual sense 
we are in the Winter Epoch—an epoch characterized by extinction of spiritual 
creative force. 

It may not be amiss to make a new beginning by making a survey of the 
state of geology and its problems, and especially the manner of approaching 
the problems. Involved in these problems are questions and answers. Few men 
ask the questions, but many men have ready answers. Observe in the world 
of business and politics how few men ask questions and how many men have 
a ready answer or a comprehensive solution to all problems. 

Attempting to analyze certain situations, the writer often philosophizes 
concerning the intellectual rank of questions and answers. A parrot can be 
taught to call out questions and answers, but a parrot can not by creative 
thinking put creative questions, except perhaps within the mental realm of 
bird life. 

Reasoning, some believe, begins not with answers or premises, but with 
difficulties (questions). These difficulties or questions conceive hypothetical 
conclusions for which thought then seeks justifying answers. 

There are probably no valid reasons why Research can not experiment 
along a new approach to geological problems. Instead of answers to these 
problems, sometimes monographs in size, why not comb men’s minds for the 
questions which dimly or clearly arise again and again? Gather together the 
sum total of questions concerning each problem by questionnaires. Apply to 
these questions the necessary synthetic thought with the hope that unified 
philosophies may ultimately be evolved which answer the questions. 


1 Manuscript received, January 18, 1939. 
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PALEOGRAPHY! 


RONALD K. DEeFORD* 
Midland, Texas 


In one or two places recently I have seen the word paleography used in- 
stead of paleogeography. This is certainly bad etymology. To delete the geo 
is to cut out the earth, the very heart of the word. 

The dictionary says that paleography is 
The study of ancient modes of writing including inscriptions; the art or science of de- 
ciphering ancient writings, determining their origin, period, efc. ; 


The use of paleography for paleogeography can thus lead to confusion among 
non-geologists. 

As the haplologic habit spreads and the geologic syncopators get seriously 
to work we may expect to see paleontology become paleology; but then paleo- 
geology and paleozoology will also become paleology. This will greatly simplify 
the science; for one word will do the work of a dozen. Of course, no one will 
know exactly what the other fellow is talking about, but think of the saving 
in vocal energy, graphite, and printer’s ink! 


1 Manuscript received, February 2, 1939. 
2 Geologist, Argo Oil Corporation. 
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REVIEWS AND NEW PUBLICATIONS 


* Subjects indicated by an asterisk are in the Association library and available to 
members and associates. 


GEOLOGICAL ANNUAL REVIEW, BY S. von BUBNOFF ET AL. 


REVIEW BY R. D. REED! 
Los Angeles, California 


Geologische Jahresberichte, unter Mitwirkung der Geologischen Vereinigung 
und zahlreicher Fachgenossen herausgeben von S. von Bubnoff. I. Band. 
A. Allgemeine und historische Geologie. Bericht iiber die Jahre 1936 und 
1937. (Geological Annual Review, edited by S. von Bubnoff, with the col- 
laboration of the Geologische Vereinigung and many geologists. Vol. I, 
A. General and Historical Geology; review for the years 1936-1937 (1938). 
508 pp. Verlag von Gebriider Borntraeger, Berlin. Price, RM4o, paper 
bound. 


Inspired by the example of Professor Schindewolf’s Fortschritte der Palé- 
ontologie, Professor Serge von Bubnoff has undertaken the editorship of a 
new and different series of geological reviews. Each reviewer, of whom there 
are many, is a specialist in the particular field of his review, which constitutes 
an essay upon the recent advances in his field, with a running commentary 
upon the major articles published during 1936 and 1937. Section A, which is 
before us, deals with General and Historical Geology, but omits regional 
papers. Section B will deal with the latter. 

Since this volume is a series of reviews, it may be interesting to consider 
at once the types of insufficiency to which reviews are particularly subject. It 
is a well known fact that good reviews and poor reviews look alike in many 
respects, and that the latter are very much the easier to write. Perhaps the 
commonest type of poor review is the superficial one that contains no solid 
data aside from what may be secured from the publisher’s notice and the au- 
thor’s abstract, or at best from the author’s introduction and conclusion. 
Very few of the reviews in the present collection seem to belong to this cate- 
gory, but a few of them suggest it in their more arid passages. 

Another class of review that leaves something to be desired is that which 
tells the story of others’ activities from a narrow, possibly from a prejudiced 
point of view. Instead of stressing the thoughts, arguments, and conclusions 
of the authors under review, it uses their writings chiefly as a source of argu- 
ments for what the reviewer takes to be the true faith. Such a review is horta- 
tory rather than expository in tone, and in an extreme case may seem more 
like a piece of propaganda than a review. In the volume under consideration 
there is one example that suggests such reflections as these. It is Dr. E. Kraus’ 
discussion of the publications dealing with Alpine tectonics. After reading this 
discussion one has a vivid idea of what Dr. Kraus thinks about Alpine tec- 
tonics, and of the extent to which he thinks his contemporaries share his 
views. Possibly the Kraus gospel is actually not quite so certain to prevail in 
the world within a generation as a careless reader of his review might imagine, 


1 Chief geologist, The Texas Company (California). Manuscript received, January 
23, 1939. 
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but that is no reason why Dr. Kraus should not think so. His article is hardly 
to be criticized for improper presentation of his own views, as a matter of 
fact, but rather for failing to present adequately the views of other writers 
who dealt with the subject of Alpine tectonics during the years 1936 and 1937. 

That a few of Professor von Bubnoff’s reviewers should have failed to 
reach perfection is, however, less remarkable than the fact that so many of 
them-should have come so near it. In order to give some idea of the contents 
and spirit of this notable and very useful contribution to geological science, 
I shall list each review, with author, number of pages, and in some cases with 
a typical quotation or a brief characterization. . 


INTRODUCTION 


1. Knowledge and doctrine, by S. von Bubnoff, pp. 1-7, with list of refer- 
ences. 


A turning away from mechanistic and positivistic ideas, as a reaction to the finally 
unfruitful scientific optimism of the r9th century, is unmistakable in geological litera- 
ture... 

Some of the writings of Bucher, Grabau, and Hubbert are among those 
in English that are cited as representative in one respect or another of the 
modern spirit. 


GENERAL GEOLOGY 
I. GENERAL SURVEY 

1. Advances in the physics of the earth as a whole and of the earth’s crust, by 
E. Tams, pp. 8-23, with many references. 


A previously unrecognized discontinuity of the first order must, according to 
Jeffreys, be assumed to exist within the compressed rock mantle at a depth of ap- 
proximately 480km. .. . 

In general the earth’s crust is to be considered as in isostatic equilibrium, even 
though more or less important local and regional disturbances are present, . . . 


Not much change here. 

2. Theories of Earth Evolution, by S. von Bubnoff, pp. 23-32. 

New theories of earth evolution have recently become scarcer, thank God. 

An excellent brief review, citing among others, recent suggestions of Born, 


Chao, Cloos, DuToit, Fourmarier, Gutenberg, Kossmat, de Lury, Stille, F. 
E. Suess, Tromp, and Wegener. 


II. MATERIALS 
1. The Magma, by A. Streckeisen, pp. 33-49, with extensive bibliography. 
2. The Sediments. 


a. Advances in the investigation of marine sediments and of the sea bottom, by 
Otto Pratje, pp. 49-58. 


Discusses new centers of investigation, regional problems, general ques- 
tions, lime formation, heavy minerals, and methods. 


b. Limnic sediments, by Paul Groschopf, pp. 69-80. 


There is no longer any doubt that the origin of ancient sediments can only be under- 
stood and explained when we shall have become acquainted with the processes cur- 
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rently active in the sea and in the lakes. From technical reasons we are still tem- 
porarily better instructed about lake deposits . . . 


Reviews the work in Scandinavia and Russia, as well as elsewhere. 


3. Useful deposits. 

a. General, economical and statistical, by G. Berg, pp. 80-85. 

b. Ores, by G. Berg, pp. 86-104. 

Reviews the different types of ore deposits, concluding with mention of 
some papers devoted to geophysics and of one devoted to the divining rod. 

c. Coal, by E. Stach, pp. 104-115. 

Coal formation is not merely a climatic but also a tectonic problem. 


d. Petroleum, by Krejci-Graf, pp. 115-138. 

An excellent summary, that will be of interest to all Bulletin readers who 
also read German. 

e. Salts, by Ernst Fulda, pp. 139-142. 

Dr. Fulda is still inclined to accept the Great Flood Hypothesis. 

f. Useful nonmetals, by Fritz-Erdmann Klinger, pp. 142-149. 

Galliher seems to have solved the problem of the origin of glauconite. 


g. Building materials and clays, by Hans Udluft, pp. 149-154. 
A good brief review, which scarcely looks beyond German occurrences. 


III. TRANSFORMATION OF MATERIALS 


1. Depth Metamor phism, by H. G. Backlund, pp. 155—16s. 

Reviews papers by such American geologists as Bain, Barth, Bridgman, 
Griggs, Gilluly, and Goodspeed, and by their co-workers in other lands. For 
most of us, these are papers to admire but not to read. 

2. Chemical geology and weathering, by Hans Udluft, pp. 165-174. 

Discusses among other things, the genesis of kaolin and montmorillonite. 

3. Soil Science, by H. Stremme, pp. 174-185. 


Gives an account of some recent soil maps and soil classifications. Bib- 
liography includes many non-German works. 


IV. ENDOGENOUS KINEMATICS AND DYNAMICS 

1. Petrofabrics, by Ludwig Riiger, pp. 185-190. 

Among other new accomplishments, Sander has recently applied petro- 
fabric analysis to the petrographic and paleogeographic study of Triassic 
limestone and dolomite of the Calcareous Alps. Thus, future sedimentary 
petrographers are doomed to learn this new technique too, thinks Dr. Riiger. 

2. Plutonism, by H. Cloos, pp. 191--202. 

The definition of the subject and the nature of the task have been most completely 
presented in the National Research Council’s Problems of the Batholiths [1936]. 


The list of references runs to four pages. 


3. Vulcanism, by A. Rittmann, pp. 203-211. 
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Rittmann’s review deals with new works by Escher, Tanakadate, Léwin- 
son-Lessing, Jaggar, Stehn, Nielsen, Rust, Tyrrell, Richey and many others. 

4a. Alpine (Geosynclinal) Tectonics, by E. Kraus, pp. 211-226. 

4b. Extra-Alpine Tectonics, by Hans Stille, pp. 227-235. 

Stille pays his particular respects to three.recent volumes dealing com- 
prehensively with tectonics: H. Cloos, “Einfiihrung in die Geologie”; Franz 
Kossmat, ‘‘Paliogeographie und Tectonik”’; and W. H. Bucher, “The Def- 
ormation of the Earth’s Crust.” He also summarizes very briefly the recent 
work of himself and his associates. 

5. Seismology, by A. Sieberg, pp. 236-244. 

Deals with earthquake maps, the problem of origin, depth of focus, and 
other subjects of geological interest. Seismic prospecting is mentioned very 
briefly. 

V. EXOGENOUS PROCESSES 


1. Exogenous processes and topographic evolution in humid and arid regions, 
by H. Spreitzer, pp. 245-268. 


The voluminous publications are listed in several groups and briefly an- 
notated. 
2. Ice formations and ice climate, by E. von Drygalski, pp. 268-282. 


Deals with varieties of ice, feeding and outflow areas, temperature and 
texture, movement and its effects, glacial fluctuations. 


3. Major topographic forms, by A. Wurm, pp. 283-293. 


The simplest subject treated seems to be the peneplain, which itself is be- 
coming complicated. 


4. Hydrology (Groundwater and Springs), by K. Keilback, pp. 294-305. 
VI. ACCESSORY SCIENCES 
1. Applied Geophysics, by H. Reich, pp. 305-314. 


Deals with gravimetric, magnetic, seismic and electrical methods, and 
with thermal measurements. 


2. Geotechnics and Military Geology, by E. Wasmund, pp. 315-327. 


HIisToRIcAL GEOLOGY 
I. GENERAL 


1. On the history of geology, by E. Haarmann, pp. 328-332. 
2. Age of the Earth, by F. Kerner von Marilaun, pp. 332-336. 
3. Paleogeography, by F. Kerner von Marilaun, pp. 336-341. 


The most significant recent event in paleogeographic literature was the appearance 
of Kossmat’s Paliogeographie und Tektonik. 


4. Paleoclimatology, by F. Kerner von Marilaun, pp. 341-345. 
Much about astronomical hypotheses. 


II. THE ERAS AND PERIODS 


1. Pre-Cambrian, Pentti Eskola, pp. 345-358. An excellent international 
review. 
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2. Cambrian, by B. Bouéek, pp. 359-362. 

3. Silurian (in broad sense) by B. Bouéek, pp. 363-370. 

4. Devonian, by Rud. Richter, pp. 370-383. 

5. Carboniferous and Permian, by H. Schmidt, pp. 383-394. 

A very technical summary, in which a high percentage of all the words 
used are names of fossils. 


6. Trias, by Julius von Pia, pp. 394-410. 


An international summary, beginning with Central Europe and ending 
with South America. 


7. Jurassic, by Paul Dorn, pp. 410-417. 

8. Cretaceous, by E. Voigt, pp. 417-420. 

9. Tertiary, by E. Chaput and M. Gignoux, pp. 429-448. 

An excellent summary, in French. Discusses the large Foraminifera, fos- 
sil mammals, sedimentary petrography, and the Paleogene and Neogene of all 
continents. 


10. Pleistocene. 

a. Glaciated regions, by Konrad Richter, pp. 448-465. 

b. Marine Quaternary and Sea-level Oscillations, by Georges Dubois, pp. 
465-470. 

Another French review. 


11. Holocene (Postglacial, Alluvium), by H. Gams, pp. 470-483. 


Among other things, pollen analysis and tree ring studies. ; 
The index of authors and subjects, pp. 484-508, concludes the work. 


If succeeding volumes reach the high standards exemplified in this one, 
the series seems likely to become indispensable. The regional numbers may 
prove even more so to many of us than those devoted to general publications. 
The present reviewer, at any rate, looks forward with much interest to the 
appearance of the first regional volume. 


GEOMECHANICS, BY GERHARD KIRSCH 


REVIEW BY R. D. REED! 
Los Angeles, California 


Geomechanik, Entwurf zu einer Physik der Erdgeschichte (Geomechanics: 
Sketch of a Physics of the Earth’s History), by Gerhard Kirsch. 151 pp., 43 
figs. Verlag von Johann Ambrosius Barth, Leipzig (1938). RM14.80; 
bound, RM16.oo. 


Professor Kirsch is a physicist who has long lived under the spell of such 
seductive writers about earth problems as Sir John Joly, Arthur Holmes, and 
Alfred Wegener. In a book published as early as 1928 he reviewed the ideas 
of Joly and Holmes, in particular, and became much impressed with the po- 


1 Chief geologist, The Texas Company (California). Manuscript received, Febru- 
ary 6, 1939. 
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tential efficacy of subcrustal magma currents as geological agents. Being a 
physicist, he was not content to lay this idea aside until he had attempted to 
estimate quantitatively the magnitude of as many as possible of the factors 
involved. In the present small volume, dedicated to the memory of Alfred 
Wegener, Professor Kirsch sets out his estimates and elaborates his subter- 
ranean-current theory of mountain-building and earth evolution. 

Following a few preliminary pages devoted to a statement of the problem, 
he gives a 30-page review of what is now known of the physical and other 
conditions in the earth’s interior. He believes with Joly that heat conduction 
from the interior toward the earth’s surface is too slow to prevent an occa- 
sional partial melting of the base of the solidified shell, or Zwischenschicht. 
He estimates, further, that one of these periods of subterranean overheating 
ought to occur about as often as, in Professor Stille’s opinion, a “revolution” 
: has occurred (p. 25). 

In a second section of comparable length to the one just mentioned, Pro- 
: fessor Kirsch reviews the major topographic features of the earth, both above 
A and below sea-level, and discusses at some length the Wegenerian shiftings 
that these features seem to him to have experienced. In a third section, pp. 
72-139, he discusses the physical hypotheses needed to account for conti- 
nental migration, polar wandering, ice ages, and other interesting phenomena 


7 i to which he believes our Earth has been subject in the past. An equation- 
a crowded chapter on magma currents is submitted to prove that they furnish 
the desired explanation. 


There are, finally, a short supplement on sun, moon, and stars; a few 
pages of summary and conclusions; and an index. 

In preparing this review, I am not inspired by any desire to pass upon the 
correctness of Professor Kirsch’s physics, a matter about which I am not even 
conscious of having an opinion; nor do I wish to argue that because Professor 
Kirsch believes in continental drift, we geologists who may have doubted its 
existence should hasten to become converts. It seems quite possible, on the 
4 other hand, that Professor Kirsch, like Wegener himself, may have been un- 


duly influenced by the number and apparent weight of the geological argu- 
ments advanced by Wegener in support of his theory. Perhaps Wegener was 
y guilty of adopting geological hypotheses as proved that a more critical exami- 
ms nation will show are not even likely; perhaps many of his supposed geological 
P facts are errors. If so, we who are primarily geologists should be better able 
d to judge of such matters than a physicist, such as Professor Kirsch. 
af To a very great extent, however, the geologists who have discussed the 
£ Wegener hypothesis have done so, not upon the basis of the adequacy or in- 
adequacy of Wegener’s geological arguments, but upon the inadequacy of his 
geophysical concepts. This procedure seems dangerous and likely even to be- 
‘ come ridiculous. If Professor Kirsch knows no physical fact about the earth’s 
interior that is inconsistent with continental drift, is it likely that I should? 
And if it is argued that Professor Kirsch may be exceptional, how about Pro- 
fessor Wegener himself? Or Professor Gutenberg, whose theory of “conti- 
nental flow” is presented merely as a slight modification of Wegener’s theory 
of “continental drift’’? The time may be rapidly approaching, or may even be 
here now, when any geologist who knows some geophysical fact inconsistent 
with continental drift will be well advised to forget it and learn some new fact 
to take its place. 
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MEASUREMENT OF GEOLOGIC TIME, 
BY ALFRED C. LANE ET AL. 


REVIEW BY ROGER C. WELLS! 
Washington, D.C. 


Report of the Committee on the Measurement of Geologic Time, 1937-1938. Al- 
fred C. Lane, chairman, John Putnam Marble, vice-chairman. National 
Research Council Meeting of the Division of Geology and Geography, 
Washington, D. C., April 30, 1938. Mimeographed, 123 pp. 


This report deals with recent progress in the measurement of geologic 
time. Following a general report of the committee there are twelve detailed 
reports, or exhibits, including an annotated bibliography of the subject. The 
chief methods considered are those based on atomic disintegration, but, where- 
as the problem formerly dealt with certain “elements” and their end products, 
it now has been broadened (or narrowed) to a consideration of the particular 
isotopes of the different elements that are known to be involved in the changes. 
The main results reported relate to improvements in apparatus and the prep- 
aration of new radium and thorium standards; they also relate to the more 
accurate determination of the different radioactive elements, their rates of 
disintegration, and the final products of disintegration. Both chemical and 
physical methods are employed. Numerous measurements on materials from 
many sources have been made from which tentative conclusions as to geologic 
age can be drawn, but it is still too early to attempt any extensive revision of 
the absolute geologic time scale now in general use. Results of the helium 
method, however, are in general lower than those obtained by the lead meth- 
od. 


1 Chief chemist, U. S. Geological Survey. Manuscript received, January 27, 1939s 


RECENT PUBLICATIONS 


ARKANSAS 


*Discussion of Petroleum Development in Arkansas, 1937-1938. Prepared 
by the Arkansas Board of Conservation, El Dorado (January 1, 1939). Field 
activities; estimate of money invested; production; reserves; conservation; 
controlled production; production cost; et celera. 73 pp., 4 photos, 3 geologic 
sections, 4 maps, 9 charts, 11 tables. 6 X9g inches. Paper cover. 


CALIFORNIA 


“Molluscan Faunas of the Domingine and Arroyo Hondo Formations of 
the California Eocene,” by Harold E. Vokes. Annals New York Acad. Sci., 
Vol. 38 (January 4, 1939). Pp. iii+246. 

CANADA 

*“The Black River Group in the Region between Montreal and Quebec,” 

by Vladimir J. Okulitch, Amer. Jour. Sci., Vol. 237, No. 2 (New Haven, Con- 


necticut, February, 1939), pp. 81-93. 
*“Tevonian Fossil Zones in Wells from Southwestern Ontario,” by Made- 
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leine A. Fritz. Bull. Geol. Soc. America, Vol. 50, No. 1 (New York, January 1, 
1937), PP. 79-88; 3 figs., 1 table. 


CHILE 


*Petroleum Prospects in Chile,” by Horst Ealke. Petrol. Zeit. (Berlin), 
Vol. 35, No. 1-2 (January 11, 1939), p. 10; 1 fig. In German. 


EAST INDIES AND SPAIN 


*“Statistical Studies on the Phylogeny of Some Foraminifera. Cyclo- 
clypeus and Lepidocyclina from Spain, Globorotalia from the East Indies,” 
by. A. J. Cosijn. Leidsche Geol. Mededeelingen, Vol. 10, No. 1 (Leyden, Neth- 
erlands, 1938), pp. 1-61; 11 figs., 5 pls. In English. 

*“4 Second Species of Biplanispira from the Eocene of Borneo,”’ by J. H. 
F. Umbgrove. Ibid., pp. 82-9; 3 pls. In English. 

*“Cenozoic Decapod Crustaceans of the Netherlands East Indies,” by V. 
Van Straelen. Ibid., pp. 90-103; 4 figs. In French. 


FLORIDA 


*“Stratigraphy and Micropaleontology of Two Deep Wells in Florida,” 
by W. Storrs Cole. Florida State Geol. Survey Bull. 16 (Tallahassee, 1938). 73 
pp., 3 figs., 12 pls. of fossils. 


GENERAL 


*Allantisheft I, Geologische Rundschau, Vol. 30, Nos. 1-2 (Ferdinand 
Enke, Stuttgart, 1939), 240 pp. Special Atlantic number. Contents as follows. 

“Geophysical Basis for the Drift Theory,” by Kurt Wegener. Pp. 3-5. In 
German. 

“Source of Energy of the Earth,” by Bailey Willis. Pp. 6-7. In German. 

“Problem of Continental Drift,” by W. A. J. M. van Waterschoot van 
der Gracht. Pp. 8-9. In German. 

“The ‘Permanenzproblem’ According to the Undation Theory,” by R. W. 
van Bemmelen. Pp. 10-20; 3 figs. In German. 

“Tectonics of Atlantic Basin,” by Friedrich Nélke. Pp. 21-27. In German. 

“Tectonics of Atlantic Ocean,” by Richard A. Zonder. Pp. 28-51; 1 fig. 
In German. 

“Origin of Vulcanic Energy and Development of the Sial,”’ by A Ritt- 
mann. Pp. 52-60. In German. 

“Upper Cretaceous Alkaline Magmas on the Atlantic Border of Africa,” 
by E. Krenkel. Pp. 61-63. In German. 

“Stratigraphic and Faunal Basis for the Geological History of the South 
Atlantic Region,” by H. Gerth. Pp. 64-79; 2 figs. In German. 

“Data on the ‘Werdegang’ of the South Atlantic Region,” by E. Hennig. 
Pp. 80-85. In German. 

“Land Fauna and the Atlantis Problem,” by F. von Huene. Pp. 86-88. 
In German. 

“The Atlantis Problem in the Light of the Discoveries in the Quater- 
nary,” by Hellmut de Terra. Pp. 89-94. In German. 

“Paleontology and the Drift Hypothesis,” by E. H. Egmont Kummerow. 
Pp. 95-99. In German. 
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“Areal Types and the Atlantis Problem,” by Otto Wittmann. Pp. roo-11. 
In German. 

“Geographical Objections to the Wegnerian Theory of Continental Shift- 
ing,” by Walter Behrmann. Pp. 112-20; 1 fig. In German. 

“Sketch of Morphologic Details of the Ocean Floor by Echo Sounding,” 
by A. Defant. Pp. 121-31; 8 figs., 1 table. In German. 

“General Systematic Arrangement of the Ocean Depths,” by Georg Wiist. 
Pp. 132-37; 1 fig. In German. 

“The Origin of the Atlantic-Arctic Ocean,” by Alex. L. du Toit. Pp. 138- 
47; 2 figs. In English. 

“Argentinian ‘Gondwaniden,’” by H. Keidel. Pp. 148-240; 18 figs. In 
German. (To be continued.) 


*“Gas Bubbles as Nuclei for ‘Odlites,’’’ by Edwin B. Eckel. Science, Vol. 
89, No. 2298 (New York, January 13, 1939), pp. 37-38. 

*“Eddies in Mountain Structure,” by Edward Battersby Bailey. Quar. 
Jour. Geol. Soc. London, Vol. 94, Pt. 4 (December 30, 1938), pp. 607-25; 11 
figs. 
The Examination of Fragmental Rocks, by Frederick G. Tickel. Revised 
edition, 1939. 154 pp., 54 figs., 20 tables. Cloth. 7 X10.25 inches. Stanford 
University Press, California. Price, $4.00. . 

“*Pre- Cambrian and Paleozoic Algae,” by Carroll Lane Fenton and Mil- ah 4 
dred Adams Fenton. Bull. Geol. Soc. America, Vol. 50, No. 1 (New York, ¥ 
January 1, 1939), pp. 89-126; 9 figs., 11 pls. 


GEOPHYSICS 


*“Bibliography of Seismology,” by Ernest A. Hodgson. No. 19, Items 
4021-4138 (July, August, September, 1938), pp. 385-403. Canada Dept. 
Mines and Resources, Dominion Observatory, Ottawa. Paper. 9 X11.5 inches. 
Price, $0.25. 

*Electrical Methods in Geophysical Exploration,” by H. M. Evjen. 
Geologie en Mijnbouw (Geology and Mining), Vol. 1, No. 1, New Ser. (Ley- 
den, Netherlands, January, 1939), pp. 2-8. In English. This brief article is in 
the new series of the official news journal of the Bureau of Geology and Mines 
for the Netherlands and Colonies, edited by L. U. deSitter, Rijksmuseum van 
Geologie, Leiden. 


GREAT BRITAIN 


*The British Rhaetic Flora, by Thomas Maxwell Harris. 84 pp., 26 figs., 
‘ 5 pls. Approx. 5.58.5 inches. Cloth. British Museum (Natural ede 
London (1938). Price, 7 s. 6 d. 


JAPAN 


“Distribution and Classification of Petroliferous Lands of Japan,” by J. 
Omura. Jour. Fuel Sec. Japan, Vol. 15 (1936), pp. 1063-69. Position and im- 
portance of early Tertiary oil-bearing beds. Ref. Japan Jour. Geol. Geogr., 
Vol. 15, No. 14 (1938). 


KANSAS-MISSOURI-ILLINOIS 


*“Forest City Area Correlated with Adjacent Territory,” by H. G. 
Hotchkiss. Oil and Gas Jour., Vol. 37, No. 37 (January 26, 1939, annual re- 
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view number), pp. 61-62. Contains geologic cross section of Forest City Basin 
in Kansas-Missouri; compared with Illinois basin. 


LOUISIANA 


*“T ouisiana Sparta-Wilcox Well Extends Play East,” by Neil Williams. 
Oil and Gas Jour., Vol. 37, No. 37 (Tulsa, January 26, 1939, annual review 
number), pp. 59-60, 66. Contains sketch map of trend in Texas, Louisiana, 
and Mississippi; also Tertiary correlation chart of Texas and Louisiana. 

*“Geology of Iberville and Ascension Parishes,” by Henry V. Howe, 
Richard Joel Russell, Fred B. Kniffen, James H. McGuirt, and Stanley M. 
McDonald. Louisiana Geol. Survey Bull. 13 (New Orleans, August, 1938). 223 
pp., frontispiece, 23 figs., 1 pl., location map. 6 X9 inches. Paper covers. 


MEXICO 


*“Some Types of Bedding in the Colorado River Delta,’’ by Edwin D. 
McKee. Jour. Geol., Vol. 47, No. 1 (Chicago, January-February, 1939), pp. 
64-81; § figs., 2 pls. 

*“Upper Jurassic Ammonites from Mexico,” by Ralph W. Imlay. Bull. 
Geol. Soc. America, Vol. 50, No. 1 (New York, January 1, 1939), pp. 1-78; 7 figs., 
10 tables, 18 pls. 


MISSOURI 


“Spirit Leveling in Northwest Missouri.” U.S. Geol. Survey Bull. 898-D, 
Part 4 (1939). In codperation with the Missouri Geological Survey (Rolla). 
May be obtained from Missouri Geological Survey. Price, $0.30. 


NEBRASKA 


*“The Redfield Anticline of Nebraska and Iowa,” by G. E. Condra and 
E. C. Reed. Nebraska Geol. Survey Paper 12 (December 1938). 19 pp., 1 fig. 
including a key map and two geologic sections. 


NEW MEXICO 


“Geology and Shallow-Water Resources of the Roswell Artesian Basin, 
New Mexico,” by Arthur M. Morgan. Investigation in coéperation with the 
State Engineer of New Mexico. Report to be published in 13th Bien. Rept. of 
State Engineer (Santa Fe); prior to publication, report may be consulted in 
offices of U. S. Geological Survey, Washington, D. C., and Albuquerque, New 
Mexico; and office of State Engineer, Santa Fe. 


NEW ZEALAND 


*“The Fauna of the Baton River Beds (Devonian), New Zealand,” by 
Jack Shirley. Quar. Jour. Geol. Soc. London, Vol. 94, Pt. 4 (December 30, 
1938), PP. 459-506; 5 pls. 


TEXAS 


*“Geology and Economic Significance of Barbers Hill Salt Dome,” by 
Michel T. Halbouty. World Petrol., Vol. 10, No. 1 (New York, January, 
1939), PP. 40-55; 23 illus., 2 tables. 

*“Eola Discovery Shows Multiple Sand Possibilities of Sparta-Wilcox 
Trend,” by John D. Dodd and Frank C. Roper. Oil Weekly, Vol. 92, No. 9 
(Houston, February 6, 1939), pp. 15-20; 4 figs. 
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ASSOCIATION DIVISION OF PALEONTOLOGY AND MINERALOGY 


*Journal of Sedimentary Petrology (Tulsa, Oklahoma), Vol. 8, No. 3 (De- 

i cember, 1938). 

“Original Structures in Colorado River Flood Deposits of Grand Canyon,” by 
Edwin D. McKee 

“Size Frequency Distributions of Sediments and the Normal Phi Curve,” by 
W. C. Krumbein 

“Occurrence and Origin of Certain Limonite Concretions,” by Robert L. 
Bates 

“Correlation by Means of Bentonites,” by C. V. Dorrell 

“Rapid Method of Mechanical Analysis of Sands,” by K. O. Emery 


*Journal of Paleontology (Tulsa, Oklahoma), Vol. 13, No. 1 (January, 

1939). 

“Siliceous Sponges from Mississippian and Devonian Strata of the Penn- 
York Embayment,” by Kenneth E. Caster 

“Revised Nomenclature for Some Nuculid Pelecypods,” by Hubert G, 
Schenck 

“A Preliminary Review of Certain Families of Diptera from the Florissant 
Miocene Beds, II,” by Maurice T. James ; 

“Pneumatocysts on Monograptus (Linograptus) phillipsi multiramosus,” by 
Charles E. Decker 

“Devonian Rugose Corals from the Traverse Beds of Michigan,” by Laurence 
L. Sloss 

“An Ordovician Zitteloceras from Wisconsin,” by Vincent E. McKelvey: 

“Aturias from the Eocene of Panama,” by A. K. Miller and W. M. Furnish 

“An Aturia from the Northwest Division of Western Australia,” by A. K. 
Miller and Irene Crespin 

“Tnadunate Crinoids of the Mississippian—Zeacrinus,” by A. H. Sutton and 
Wallace W. Hagan 

“Fossil Mollusks Preserved as Clay Replacerients, near Pontotoc, Mississip- 
pi,” by Lloyd William Stephenson 

“Turritella kellumi, New Name for Turritella subtilis Stephenson,” by Lloyd 
William Stephenson 

“Campanile greenellum, a New Species from the Early Eocene of California,” 
by G. Dallas Hanna and Leo George Hertlein 

“‘Helicoprion in the Anthracolithic (Late Paleozoic) of Nevada and California, 
and Its Stratigraphic Significance,” by Harry E. Wheeler 

“Succession of Late Cambrian Faunas in the Northern Hemisphere,” by B. 
F. Howell and Christina Lochman 

“Suggestions Regarding the Taxonomy and Nomenclature of Cretaceous 
and Tertiary Plants,” by Roy Graham 

“Structure of the Vertebral Column in Eusthenopteron foordi Whiteaves,”’ by 
William K. Gregory, Helen Rockwell, and F. Gaynor Evans 

“Significance of Tertiary Mammalian Faunas in Holarctic Correlation with 
Special Reference to the Pliocene in California,” by R. A. Stirton 

“Certain Possibilities in the Field Study of Vertebrate Fossils,” by John Clark 

“Status of the Oligocene Insectivore Genus Metacodon,” by John Clark 


BULLETIN OF THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
VOL. 23, NO. 3 (MARCH, 1939), PP 356-435 


THE ASSOCIATION ROUND TABLE 


MEMBERSHIP APPLICATIONS APPROVED FOR PUBLICATION 


The executive committee has approved for publication the names of the 
following candidates for membership in the Association. This does not con- 
stitute an election but places the names before the membership at large. If 
any member has information bearing on the qualifications of these nominees, 
he should send it promptly to the Executive Committee, Box 979, Tulsa, 
Oklahoma. (Names of sponsors are placed beneath the name of each nominee.) 


FOR ACTIVE MEMBERSHIP 

Karl Arleth, Los Angeles, Calif. 

William S. W. Kew, R. D. Reed, Joseph Jensen 
George Gardiner Green, Shreveport, La. 

B. W. Blanpied, Roy T. Hazzard, Everett Eaves 
Paul Julian Howard, Bakersfield, Calif. 

W. F. Barbat, W. P. Winham, W. D. Cortright 
James Ludwell Lake, Jr., Mattoon, Il. 

F. B. Plummer, H. H. Power, E. H. Sellards. 


FOR ASSOCIATE MEMBERSHIP 

William Odis Allen, Jr., Tulsa, Okla. 

Bruce H. Harlton, C. G. Carlson, J. J. Galloway 
Richard Moore Ashley, Shreveport, La. 

L. A. Barton, C. R. McKnight, H. R. Kamb 
Malcolm Dorden Bennett, Jr., Lafayette, La. 

Robert H. Cuyler, Fred M. Bullard, Hal P. Bybee 
Edgar R. Breed, Jr., Evansville, Ind. 

Frank S. Parker, Ernest G. Robinson, Perry S. McClure 
L. Louella Clement, Norman, Okla. 

Charles E. Decker, V. E. Monnett, C. G. Lalicker 
Clarence Gordon Daugherty, Jr., Houston, Tex. 

Charles E. Decker, C. G. Lalicker, V. E. Monnett 
John Roland Davis, Norman, Okla. 

Charles E. Decker, V. E. Monnett, Robert H. Dott 
John Henry Fackler, San Diego, Calif. 

C. E. Needham, James R. Day, W. D. Anderson 
Marshall West Garber, Cucuta, Colombia, S. A. 

J. G. Wilson, C. W. Hubman, Frank B. Notestein 
Raymond M. Hart, Mattoon, IIl. 

M. W. Fuller, S. Morse Willis, G. C. Maddox 
Julian Hawes, Houston, Tex. 

K. H. Crandall, H. T. Richardson, Hugh Lee Burchfiel 
Wilho John Kivi, Hanna, Wyo. 

R. H. Beckwith, Horace D. Thomas, John B. Reeside, Jr. 
Harry Christian Loehr, Jr., Corpus Christi, Tex. 

Robert H. Cuyler, W. A. Maley, Hal P. Bybee 
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Fred McDaniel, Oklahoma City, Okla. 

Charles E. Decker, V. E. Monnett, F. C. Wood 
James Lynn Morris, Olney, Iil. 

L. J. Fulton, Lynn K. Lee, F. M. Van Tuyl 
Dean Howell Sheldon, San Gabriel, Calif. 

E, B. Noble, S. Grinsfelder, S. G. Wissler 
Neal Johnstone Smith, Houston, Tex. 

T. J. Galbraith, K. H. Crandall, Hugh Lee Burchfiel 
Russell Maurice Tripp, Dallas, Tex. 

J. Harlan Johnson, W. A. Waldschmidt, F. M. Van Tuyl 
Paul Henry Umbach, Magnolia, Ark. 

Horace D. Thomas, E. A. Stiller, R. H. Beckwith 
Don George Vieaux, Norman, Okla. 

V. E. Monnett, Charles E. Decker, C. G. Lalicker 
McGehee Word, Alice, Tex. 

Harold Vance, F. E. Turner, Frederick A, Burt 


FOR TRANSFER TO ACTIVE MEMBERSHIP 


Malvern F. Bear, Wichita, Kan. 

Glen C. Woolley, B. S. Ridgeway, R. A. Whortan 
James S. Kauffman, Tulsa, Okla. 

R. J. Riggs, Vernon Autry, T. O’D. Shelton 
Roger Richard Patton, Oklahoma City, Okla. 

Frank T. Clark, J. M. Nisbet, V. G. Hill 
Edgar Smith Sherar, Houston, Tex. 

D. P. Carlton, L. P. Teas, Wallace Pratt 
Edwin A. Taegel, Corpus Christi, Tex. 

Frith C. Owens, J. Garst, J. L. Tatum 
Raymond M. Trowbridge, Tyler, Tex. 

A. C. Wright, W. A. Tarr, W. B. Wilson 
George Robert Wood, Barranquilla, Colombia, S. A. 

A. W. Lauer, R. F. Baker, J. N. Troxell 


(Continued on page 460) 
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ASSOCIATION COMMITTEES 
EXECUTIVE COMMITTEE 
Donan C. Barton, chairman, Houston, Texas H. B. Fuqua, Fort Worth, Texas 
Tea H. Cram, secrelary, Tulsa, Oklahoma Haron W. Hoots, Los Angeles, California 
W. A. Ver Wiese, Wichita, Kansas 


BUSINESS COMMITTEE ~ 


Epcar W. Owen (1939), chairman, L. W. Wentz (Oil Division), San Antonio, Texas 
Epwarp A. Koester Ge 939), vice-chairman, Darby Petroleum Corporation, Wichita, Kansas 


Cart C. ANDERSON (1940) Joun L. GarLoucs (1939) Paut H. Price (1939) 
Arruur A. BAKER (1940) Berte R. Haicu (1939) R. B. RutLepcE (1939) 
A. Baker (1930) Benjamin F. HaKE (1939) R. F. ScHOOLFIELD (1930) 
Donatp C. Barton (1940) C. J. Hares (1939) E. H. Settarps (1939) 
E. J. Bartosa (1940) V. G. Hitt (1939) Frep P. SHayes (1939) 
Orvat L. Brace (1939) Harotp W. Hoots (1939) S. E. Stipper (1939) 
Cary P. ButcHer (1939) H, V. Howe (1939) Homer J. Sremy (1939) 
Freperic A. Buss (1939) J. Haran Joanson (1939) W. T. Jr. (1939) 
Haroxp S. Cave (1939) A. I. Levorsen (1939) Wattace C. Tompson (1940) 
Ina H. Cram (1939) P. W. McF ar anp (1940) James A. Tone (1939) 
A. F. Cramer (1939) Perry Oxcort (1939) Watter A. Ver WIEBE (1939) 
A. Artuur Curtice (1939) Vinci Petticrew (1940) Anprew C. Wricut (1939) 
H. B. Fuqua (1939) Cuartes E. Yacer (1939) 
RESEARCH COMMITTEE 
A. I. LevorsEn (1941), chairman, 221 Woodward Boul d, Tulsa, Oklah 


Haron W. Hoots (1939), vice-chairman, Richfield Oil Corporation, Los Angeles, California 
M. G. Cueney (1941), vice-chairman, Coleman, Texas 


Donatp C. Barton (1939) Mavorice M. ALBERTSON (1940) E. Wayne GALLIgErR (1941) 
Gienn H. Bowes (1939) Roum Ecxis (1940) H. Hiauscuex (1941) 
WL. Gotpston (1939) Warum E. Hupsarp (1940) Watter KAvENHOWEN (1941) 
W. C. SPOONER (1939) Joun C. Karcugr (1940) Davin Perry Otcort (1941? 
Parker D. Trask (1939) Norman L. Tuomas (1940) Ben H. Parker (1941) 

N. W. Bass (1941) WENDELL P. Ranp (1941) 


te | oe DIVISION OF GEOLOGY AND GEOGRAPHY 
TIONAL RESEARCH COUNCIL 


Frepenric H. (1940) 
GEOLOGIC NAMES AND CORRELATIONS COMMITTEE 
Joun G. Bartram, chairman, Stanolind Oil and Gas Company, Tulsa, Oklahoma 
GLENN S. DILLE, vice-chairman, 808 Atlas Building, Tulsa, Oklahoma 


J. E. Apams AnTHONY FoLcER R. M. KLEINPELL Paut H. Price 
M. G. CHENEY B. F. Hake C. L. Moopy R. E. SHERRILL 
ALEXANDER DEUSSEN G. D. Hanna R. C. Moore N. L. Tuomas 
Rosert H. Dorr M. C. IsRAELSKY Ep. W. Owen 
TRUSTEES OF REVOLVING PUBLICATION FUND 

J. V. Howe (1939) Rates D. REED (1940) Ben F. Hake (1941) 

TRUSTEES OF RESEARCH FUND 
Avex W. McCoy (1939) Rosert J. Riccs (1940) A. A. Baker (1941) 

FINANCE COMMITTEE 

W. B. Heroy (1939) E. DEGoLyErR (1940) Wattace E. Pratt (1941) 


COMMITTEE ON APPLICATIONS OF GEOLOGY 
Frank Rinker Ciark, chairman, Box 981, Tulsa, Oklahoma 


Out G. Bett Hat P. ByBee Cuatmer J. Roy S. E. 
E. Brainerp Carey CRONEIS H. S. McQueen E. K. Sorer 
Ira Orno Brown Rosert H. Dott C. R. McKnicut Eart A. Tracer 


COMMITTEE FOR PUBLICATION 
Freperic H. Lawes, chairman, Box 2880, Dallas, Texas 


Cart C. Appison James Terry Duce A. I. Levorsen Ep. W. Owen 

Watrer R. Bercer James FrrzGera_p, Jr. A. M. Lioyp R. E. Rerrcer 

Brewer, Jr. Haroip W. Hoots W. A. MaLey J. T. Ricnarps 

T. C. Craic J. HaRLan JOHNSON Pamir F. Martyn TsEeron Wasson 

Grorce R. Downs Epwarp A. KoEsTEeR Joserx J. Mauctnt A. C. Weicet 
Caas. H. Lavinctron Granam B. Moopy 
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FINANCIAL STATEMENT, 1938 


To the Executive Committee, 
The American Association of Petroleum Geologists, 
Tulsa, Oklahoma. 


DEar Sirs: 


We have made an examination of the accounting records of The American 
Association of Petroleum Geologists for the year ended December 31, 1938, 
and now submit our report thereon, together with the following statements: 


Exhibit 
A Statement of Financial Condition at December 31, 1938 
B Statement of Income for the year ended December 31, 1938 


Schedule 


*z Investments at December 31, 1938 
2 Statement of Income from Publications for the year ended De- 
cember 31, 1938 
3 Statement of General and Administrative Expenses for the year 
ended December 31, 1938 


In connection with the examination, we examined or tested the account- 
ing records of the Association and other supporting evidence and obtained 
information and explanations from employees of the Association. We also 
made a general review of the accounting methods and of the operating and 
income accounts for the year, but we did not make a detailed audit of the 
transactions. 

Demand Deposits were reconciled to certificates received directly from 
the depositories. Reserve of $817.35, provided for doubtful accounts receiv- 
able, appears adequate. In accordance with resolution adopted by the Ex- 
ecutive Committee and consistent with the preceding year, publications on 
hand as shown by the records were priced at appraised values and a reserve 
provided for excessive quantities and old numbers; we made extensive tests 
of quantities and computations. Investments are stated at the lower of cost or 
market as compared with cost in prior years; the excess of cost over the lower 
of cost or market at December 31, 1938, of $5,718.43 was charged to Income. 
Confirmation of Certificates of Securities in the custody of The New York 
Trust Company at December 31, 1938, was received directly from the cus- 
todian. 

In our opinion, based on such examination and subject to the comments 
in the preceding paragraph, the accompanying Statement of Financial Con- 
dition and related Statement of Income, supplemented by the Schedules, 
fairly present the financial position of the Association at December 31, 1938, 
and the results of its operations for the year ended that date. 


(Signed) ArtHUR YouNG & ComPANy, Accountants and Auditors 


TuLsa, OKLAHOMA 
February 4, 1939 


* Schedule I is not here published. 
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THE ASSOCIATION ROUND TABLE 363 
SCHEDULE 3 
STATEMENT OF GENERAL AND ADMINISTRATIVE EXPENSES 
FOR THE YEAR ENDED DECEMBER 31, 1938 
GENERAL FUND: 
| Proportion of Manager’s Salary. $ 2,840.00 
Depreciation of Furniture and Fixtures..................0..00000- 388.03 
: $15,048.60 
Less: Expenses charged to Society of Economic Paleontologists and j 
$14,345-79 
PUBLICATION FUND: 
$ 20.72 
TOTAL GENERAL ADMINISTRATIVE EXPENSES. $14,366.51 
SUBJECT TO COMMENTS IN ACCOMPANYING REPORT 
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FINANCIAL STATEMENT, DIVISION OF PALEONTOLOGY 
AND MINERALOGY, 1938 


To the Council, 

Society of Economic Paleontologists 
and Mineralogists, 

Tulsa, Oklahoma. 

DEAR Sirs: 


We have made an examination of the accounting records of the Society 
of Economic Paleontologists and Mineralogists for the year ended December 


31, 1938, and now submit our report thereon, together with the following 
statements: 


Exhibit 
A Statement of Financial Condition at December 31, 1938 
B Statement of Income for the year ended December 31, 1938 


Schedule 


1 Statement of Receipts and Disbursements for the year ended De- 
cember 31, 1938 


In connection with our examination, we examined or tested the account- 
ing records of the Society and other supporting evidence and obtained infor- 
mation and explanations from employees of the Society, but we did not 
make a detailed audit of the transactions. In our opinion, the accounting 
records are neither adequate nor do they provide for sufficient classification 
of expenses. Our recommendations with respect to suggested changes in the 
accounting records have been discussed with J. P. D. Hull, business manager 
of the Society. 

Demand and Savings Deposits were reconciled to certificates received di- 
rectly from the depositories. 

Inventory of Publications represents approximately 27,000 Journals (ex- 
clusive of Journals in excess of complete sets for issues prior to 1938) as shown 
by the records, including certain issues printed at the expense of the Paleon- 
tological Society for the years 1935 to 1938, inclusive, stated at appraised 
values of fifty cents each for Journals printed prior to 1938 or cost to either 
the Society of Economic Paleontologists and Mineralogists or the Paleon- 
tological Society for Journals printed in 1938. We made extensive tests of 
quantities and computations. 

Effective April 1, 1938, the Society changed its schedule of membership 
dues to include publications as follows: 


Membership with— 
Journal of Paleontology $6.00 
Journal of Sedimentary Petrology 3.00 
Journals of Paleontology and Sedimentary Petrology 8.00 


Memberships with the Journal of Sedimentary Petrology, paid prior to 
April 1, 1938, will be given a credit of $1.00 each on 1939 dues. 
(Signed) ArrHuUR YOUNG & ComPANY, Accountants and Auditors 


TuLsa, OKLAHOMA 
February_7, 1939 
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THE ASSOCIATION ROUND TABLE 365 
EXHIBIT A 
STATEMENT OF FINANCIAL CONDITION 
AT DECEMBER 31, 1938 
ASSETS 
CURRENT ASSETS 
Demand Deposits— 
National Bank and Trust Company, Tulsa, 
National Bank of Commerce, Tulsa, Oklahoma........ ‘ 87.67 $ 3,269.88 
Savings Deposit— 
The First National Bank and Trust Company, Tulsa, 
Accounts Receivable— 
110.00 
Other Accounts 30.38 255-73 
Inventory of Publications (Quantities and Values deter- 
Less: Reserve for Depreciation. 47.68 434.92 
LIABILITIES AND SURPLUS 
CURRENT LIABILITIES: 
DEFERRED INCOME: 
Membership Dues for 1939 (including $1.00 for each mem- 
bership with Journal of Sedimentary Petrology paid 
SURPLUS: 
Net Income for the year ended December 31, 1938 (Ex- 
CONTINGENT LIABILITIES 
The Business ideneger of the Society has certified to us 
that all known liabilities were recorded in the accounts 
$18,905 +57 


SUBJECT TO COMMENTS IN ACCOMPANYING REPORT 
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EXHIBIT B 
STATEMENT OF INCOME FOR THE YEAR ENDED 
DECEMBER 31, 1938 
OPERATING INCOME: 


$7,459.85 


6,871.19 


Dues and Subscriptions— 
Journal of Sedimentary Petrology.................. 9908.11 

$4,437.60 
Sale of Back Numbers— 
Journal of Paleontology.................. $1,804.55 
Journal of Sedimentary Petrology......... 537-00 2,341.55 
COSTS AND EXPENSES 
Printing Expenses— 
ournal of Sedimentary Petrology......... 764.90 $3,201.03 
Office Supplies and Expenses................ccccccceees 316.54 
$6,147.59 
Decrease in Inventory of Publications................... 723.60 
OTHER INCOME: 


SUBJECT TO COMMENTS IN ACCOMPANYING REPORT 


$ 588.66 
20.24 


$ 608.90 
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SCHEDULE 1 
STATEMENT OF RECEIPTS AND DISBURSEMENTS 
FOR THE YEAR ENDED DECEMBER 31, 1938 


Receipts: 
Membership Dues and Subscriptions— 
Year 1938— 
fournal of Paleontology................ 2,044.42 
ournal of Sedimentary Petrology....... 652.91 $2,951.33 
Year 1939— 
Journal of Paleontology................ 892.26 
Journal of Sedimentary Petrology....... 306.11 1,827.37 
Year 1940— 
Journal of Paleontology................ $ 11.80 
Journal of Sedimentary Petrology....... 9.10 20.90 
Year 1941— 
Journal of Sedimentary Petrology.................. 3-00 
$4,802.60 
Sale of Back Numbers— 
Journal of Paleontology.................. $1,757.30 
Journal of Sedimentary Petrology......... 493-70 2,251.00 
$10, 380.95 
Disbursements: 
Printing 
Journal of Paleontology.................. $2,988.22 
Journal of Sedimentary Petrology.......... 760.60 $3,748.82 
Office Supplies and Expenses... 361.96 
Demand Deposits, December 32, 1938... $3, 269.88 


SUBJECT TO COMMENTS IN ACCOMPANYING REPORT 
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BULLETIN OF THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
VOL. 23, NO. 3 (MARCH, 1939), PP. 368-435 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
MEMBERSHIP LIST! 


Marcu 6, 1939 


HONORARY MEMBERS 


The executive committee may from time to time elect as honorary members per- 
sons who have contributed distinguished service to the cause of petroleum geology. 
Honorary members shall not be required to pay dues.—Sec. 6, Article III, of the Con- 
stitution. 


LIFE MEMBERS 


The executive committee may grant life membership to members who have paid 
their dues and are otherwise qualified. —Sec. 2, Article ITI, of the Constitution. 

On the payment of two hundred dollars ($200.00) any member in good standing 
shall be declared a life member and thereafter shall not be required to pay annual dues. 
—Sec. 2, Article I, of the By-Laws. 


MEMBERS 


Any person engaged in the work of petroleum geology or in research pertaining to 
petroleum geology or technology is eligible to active membership, provided he is a 
graduate of an institution of collegiate standing, in which institution he has done his 
major work in geology, or in sciences fundamental] to petroleum geology, and in addition 
has had the equivalent of three years’ experience in petroleum geology or in the appli- 
cation of these other sciences to petroleum geology or to research in petroleum geology 
or technology; and provided further that in the case of an applicant for membership 
who has not had the required collegiate or university training, but whose standing in 
the profession is well recognized, he shall be admitted to membership when his applica- 
tion shall have been favorably and unanimously acted upon by the executive com- 
mittee, and provided further that these requirements shall not be construed to exclude 
teachers and research workers in recognized institutions whose work is of such character 
as in the opinion of the executive committee shall qualify them for membership. 

Active members alone shall be known as members.—Sec. 1, Article III, of the Con- 
stitution. 


ASSOCIATES 


Any person having completed as much as thirty hours of geology (an hour shall 
here be interpreted as meaning as much as sixteen recitation or lecture periods of one 
hour each, or the equivalent in laboratory) in a reputable institution of collegiate or 
Se or who has done field work equivalent to this, is eligible to associ- 
ate membership, provided at the time of his application for membership he shall be 
engaged in geological studies in an institution of collegiate or university standing, or 
shall be engaged in petroleum geology; and any person who is a graduate of an institu- 
tion of collegiate standing, in which he has done his major work in sciences funda- 
mental to petroleum geology or petroleum technology, and who has had the equiva- 
lent of one year’s experience in the application of his science to the study of petroleum 
geology, shall be eligible to associate membership, provided at the time of his applica- 
tion for memb=rship he shall be engaged in investigations in the broader subject of 
petroleum geology and technology. 

Associate members shall be known as associates. 

Associates shall enjoy all the privileges of membership in the Association, save that 
they shall not hold office, sign applications for membership, or vote; neither shall they 
have the privilege of advertising their affiliation with the Association in professional 
cards or professional reports or otherwise.—Sec. 3, Article III, of the Constitution. 

1 This list is published for the use of the members and for the information of all who wish to refer to 
fessional and business affiliations of the members. It is not a mailing address list and it is not in- 
led to be used for circularizing or soliciting purposes. 
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HONORARY MEMBERS 


Campbell, Marius R., 779 Fourth Ave., N., St. Petersburg, Fla. 

Darton, N. H., U. S. Geological Survey, Washington, D. C. 

Decker, Charles E., 508 Chautauqua Ave., Norman, Okla. 

**Dumble, E. T. 

Goodrich, Harold B., 1628 S. Cincinnati, Tulsa, Okla. 

Harris, Gilbert D., Dept. of Geology, Cornell University, Ithaca, N. Y. 

Hill, Robert T., c/o Dallas News, Dallas, Tex. 

Lawson, Andrew C., University of California, Berkeley, Calif. 

Mendenhall, Walter C., U. S. Geological Survey, Washington, D. C. 

Orcutt, W. W., Rancho Sombra del Roble, Canoga Park, Calif. 

Ordofiez, Ezequiel, Abraham Gonzales 79, Mexico City, Mexico 

**Salisbury, R. D. 

Schuchert, Charles, Yale University, New Haven, Conn. 

Smith, Georg e Otis, Box 308, Skowhegan, Me. 

Stille, "Hans, "Geological Institute, University of Berlin, Berlin, Germany 

Taff, Joseph A., 628 Cowper St., ’Palo Alto, Calif. 

**Udden, Johan August 

Ulrich, E. O., National Museum, Washington, D. C. 

van der Gracht, W.A.J.M., Staatstoezicht op de Mijnen, 95 Akerstraat, Heerlen, 
Netherlands 

**von Hofer, Hans Hofrat 

**White, David 

**White, I. C. 

(**Deceased) 


COMPLETE LIST OF MEMBERS, ASSOCIATES, HONORARY 
MEMBERS, AND LIFE MEMBERS 
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EXPLANATION OF SYMBOLS 


*Honorary member. ¢ Life member. || Associate. Members are not marked. The year refers to the 
date of election to membership. 


“~*~ a L., Pritchard & Abbott, 1209 Fort Worth Natl. Bank Bldg., Fort 


Abell, George T., Tex-Mex Petr. Corp., Box 430, Midland, Tex................ 29 
Abernathy, G. E., State Geol. Survey of Kansas, Pittsburg, eee ee 738 
Abrahan, A. W., ‘Richfield Oil ”30 
\|Absher, K. B., 1121 Union Natl. Bank Bldg., Wichita, Kan................... 25 
Absher, William F., Cities Service Oil Co., Geol. Dept., Bartlesville, Okla........ ’20 
Achning, Walter J., 923 Milam Bldg., San Antonio, Tex........................ 38 
Ackers, A. L., Stanolind Oil & Gas Co., Box 1410, Fort Worth, Tex............. 25 
Ackley, Kenneth A., Carter Oil Co., Seminole, Okla...................0--.0002: 738 
Adams, Elmo W., Honolulu Oil Corp., 215 Market St., San Francisco, Calif... .. . "30 
Adams, Frank C., Gem Oil Co., 1506 Esperson Bldg., Houston, Tex............. "27 
Adams, John Emery, Standard oil Co. of Texas, Drawer R, Midland, Tex....... 20 
\|Adams, Kilburn E., The Texas Co., Box 2420, Tulsa, c 38 
Adams, W. C., Deep Rock Oil Corp. ., 1012 Atlas Life Bldg., Tulsa, Okla......... 24 
Addison, Carl Cc. Pure Oil Co., 402 Second Natl. Bank Bldg., Saginaw, Mich.....’30 
\|[Adkisson, Albert, 2019 W. T. Waggoner Bldg., Fort Worth, Tex............... 34 
Adler, Joseph L., Independent Expl. Co., 2011 Esperson Bldg., Houston, Tex... . .’30 
!Agee, Flint H., 6115 Middleton, Huntington Park, Calif....................... 38 


|Agey, Charles S., Amerada Petr. Corp., Box 995, Wichita, Kan................ 738 
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Sone, Pedro I., Servicio Técnico de Minerfa y Geologia, Caracas, Venezuela, 


———— > Santiago E., Servicio Técnico de Mineria y Geologia, Caracas, Vene- 
Aimer, James D., Arkansas Nat. Gas Corp., Drawer 1734, Shreveport, La........ 26 
Ainsworth, David, 546 S. Fountain Ave., Within, 23 
Aitken, W. Ernest, consulting, Hondo, Colombia, ona "32 
Albertson, Maurice M., Shell Petr. Corp. .» Box 2099, Houston, Tex.............. 20 
Albrecht, Helmuth, Burbach-Kaliwerke Aktiengesellschaft, Kaiser-Otto-Ring 9, 
— Claude C., od Dept. of Geology, Southern Methodist Univ., Dallas, 
Alcorn, A. H., Atlantic Refg. Co., 1742 Milam Bldg., San Antonio, Tex.......... 32 
Aldrich, G. Frank, 410 Petroleum Bldg., Midland, "as 
Alexander, Geol. Dept., Magnolia Petr. Co., Tyler, 27 
Clyde W., Phillips Petr. Co., Box 491» 38 


Allan, John Andrew, Univ. of Alberta, Edmonton, 
Allan, Thomas H., petroleum geologist, 921 Union Natl. Bank Bldg., Wichita, Kan..’24 
Allen, Alton C., Rowan & Nichols Oil Co., 903 Trinity Life Bldg., Fort Worth, Tex.. 3 5 


Allen, Devere F., 3000 Sowers Court, Topeka, Kan..................002-e0005- 29 

Allen, Donald M., Signal Oil Co., 612 Orpheum Bldg., Wichita, Kan.............’24 

"17 
Allen, Frank T., Gulf Research & Dev. Co., Box 2038, Pittsburgh, Pa.......... 30 
Allen, Harris Hayes, Phillips Petr. Co., Owensboro, Ky.................--00005 30 
Allen, Harry B., Dept. of Geology, Univ. of California, 405 Hilgard Ave., Los 


Allen, Stanley R., Humble Oil & Refg. Co., 256 Humble Bldg., Houston, Tex... . .’35 


Allison, Archibald, Burma Oil Co., Ltd., Karachi, 
Allison, A. P., Sun Oil Co., Box 2657, Houston, 21 
Alquist, Francis Nelson, 1212 W. Carpenter St., Midland, Mich................ 38 
Alvarado, Benjamin, Ministerio de la Economia, Bogota, Colombia, S. A.. .38 
Alvarez, Manuel, Jr., Administracion General del Petroleo Nacional, Colon 30, 
Ambrose, A. W., Cities Service Oil Co., Bartlesville, Okla...................... "19 
Anderson, Amil A., independent operator, 5424 Agnes Ave., N. Hollywood, Calif..’22 
Anderson, Carl B., Gulf Refg. Co., Box 482, Mattoon, Ill...................... "19 
Anderson, Carl C., U. S. Bureau of Mines, Box 2250, Amarillo, Tex............. 32 
Anderson, Frank M., 58 Hill Crest Rd., Berkeley, Calif....................2555 24 
Anderson, G. E., Dept. of Geology, Univ. of Oklahoma, Norman, Okla.......... 24 
|Anderson, James B., Barnsdall Oil Co., Petroleum Securities Bldg. ., Los Angeles, 
Anderson, John G., Judge Bros., 815 Chronicle Bldg., Houston, Tex............. 21 
Anderson, Ray Ball, Columbian Carbon Co., Box 1240, Charleston, > 24 
Robert Forest Development Corp., Box 167, Abilene, 38 
Anderson, Tom A., Standard Oil Co. of La., Shreveport, ad 36 
Anderson, W. D., Amerada Petr. Corp., Box 1366, Midland, Tex................ 27 
Andrau, E. W. K., consulting, Box 2408, Houston, Tex......................-. 32 
Andrews, Philip, Socony-Vacuum Oil Co., Apt. 246, Caracas, Venezuela, S. A... .’25 
Andrews, Thomas G., University of Alabama, "37 
\|Andrews, W. W., c/o W. L. Chaillot, Humble Bldg., ouston, 
Angle, W. M., Standard Oil Co. of Kansas, 600 Esperson Bldg., Houston, Tex... .’30 
Applin, Paul L., Cosden Petr. Corp. 1607 Electric Bldg., Fort Worth, Tex....... "19 
Archie, Gustave E., Shell Petr. Corp., Shell Bldg., Houston, Tex................ 38 
||Arellano, A. R. V., Cia Mex. de Pet. “El Aguila” S. A. » Apt: 150, Tampico, Mex..’38 
Argabrite, William Graeme, consultant, Box 33, Lewisburg, W Seer 28 
Arick, M. B., Lago Petr. Corp., Apartado 172, Maracaibo, Venezuela, S. A....... "27 
Armstrong, Earle N., Shamrock Oil & Gas Corp., Amarillo, 33 
Armstrong, Harold K., consulting, 1002 Edison Bldg., Los Angeles, Calif......... "97 


Agnold, L.., Box 106, Peoria, Tem... 27 
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Arnold, H. H., Jr., The Texas Co., Box 2420, Tulsa, Okla....................4. 27 
Arnold, Id, Henry C., British American Oil Prod. Co., Philtower Bldg., Tulsa, . 

Amold, Ralph, consulting, Subway Terminal Bldg., Los Angeles, Calif........... "18 
Aronson, Sam M., Atlantic Refg. Co., 701 Magnolia Bldg., Dallas, Tex.......... 24 
Ashauer, Hans F., The Texas Co., 117 Jefferson St., Coalinga, Calif............. "37 
Ashley, Burton E. » Texas Co., Box r80z, Wichita, "39 


Athy, Lawrence F. , Geophysical Div., Continental Oil Co., Ponca City, Okla... . .’26 
Atwater, Gordon id c/o William Helis, 912 Whitney Bldg. ., New Orleans, La... . .’38 
Atwill, E. R., Union Oil Co. of Calif., 617 W. Seventh St., Los Angeles, Calif... . .’31 
Augenthaler, Robert L., The California Co., 1500 Petroleum Bldg., Houston, Tex..’38 
Aurand, Harry A., consulting, 1350 Bellaire St., Denver, Colo.................. “ 
Aurin, Fritz L., Southland Royalty Co., 1605 Trinity Life Bldg., Fort Worth, Tex.. 

Autry, | Vernon. E., Fain-McGaha Oil Corp. ., 607 Hamilton Bldg. ¥ Wichita Falls, 


Avery, C. Dwight, U. S. Geological Survey, 3240 Interior Bldg., Washington, D. C..’ 


Ayers, Floyd M., N. N. G. P. M., Babo, New Guinea....................0000- = 
> > opm A., Ned. Nieuw Guinea Petrol Mij., Babo, New Guinea, Netherlands 
Bace, A. C., Stanolind Oil & Gas Co., Philtade ee 24 
||Back, Denys H., Apt. 36, River Oaks Gardens, Houston, RSI 37 
Bacon, Charles 4 Jr., Geol. Dept., Texas A. & M. College, College Station, Tex. 29 
Baden, Martin W., Box 520, Winfield, 
Bader, G. E., Humble Oil & Refg. Co., 857 Humble Bldg., Houston, Tex......... 34 
|Badoux, Heli, Iraq Petr. Co., Ltd., Box 15, Deir-ez-Zor, Syria................. 38 
agg, Rufus M., Lawrence College, Appleton, Wis....................00e-e005 27 
Bailey, James P. Standard Oil Co. of Calif., 225 Bush St., San Francisco, Calif.. ey 
Joe E. L., 1201 E. Eleventh St., Winfield, 
Bailey, John J., Argo Oil Corp., Box 1814, Midland, rere rere "37 
Bailey, Thomas Shell Petr. Corp., Box 2099, Houston, "24 
Bailey, Willard F., Skelly Oil Co., 419 Ardis Bldg., Shreveport, La.............. "35 
Baird, Chester A., Danish American Prospecting Co., Copenhagen, Denmark.... . "21 
Baker, Arthur A., U. S. Geological Survey, Washington, D.C.................. 30 
Baker, Norval E. ” Traq Petr. Co., Ltd., City Gate House, Finsbury Square, London, 
Baker, Raymond F., The Texas Co., Geol. Dept., 135 E. Forty-second St., New 
Baker, William 24 
Bakke, W. E., 710 W. Sixteenth St. , Owensboro, 28 
Baldwin, E. B., Arkansas Fuel Oil Co., 
Bale, Hubert E., 319 Colcord Bldg., Oklahoma City, Okla...................... 24 
Ball, Max W., Abasand Oils, Ltd., Edmonton, Alta., Canada................... "19 


Ballard, , James L., Tide Water Associated Oil Co. be 323 Nixon Bldg., Corpus ee 


Banks, Thomas R., Transwestern Oil Co., Box 88, San Antonio, Tex.. tities 
Barbat, William F., Standard Oil Co., Taft, Calif 28 
\|Barber, Clifford F, United Prod. Corp. Beeville, "37 
Bard, Richards J., 'N.K.P.M. , Pendopo, Soengei Gerong, Palembang, Sumatra, 


\|Bardeen, Thomas, Gulf Research & Dev. Co., Drawer 2038, Pittsburgh, Pa...... a7 
Barksdale, Julian D., Univ. of Washington, 122 Johnson Hall, Seattle, Wash. . 

Barlow, Victor, Burnoel Petr. Co., 812 Subway Terminal Bldg., Los Angeles, Calif. 27 
er tad me Continental Oil Co., Edison Bldg., 601 W. Fifth St., Los Angeles, | 
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Barnett, D. G., Union Prod. Co., Geol. Dept., Beeville, Tex.................... 25 
Barnett, J. A., U. S. Geological Survey, Roswell, N. Mex...................055- 28 
Barney, A. Y., Columbian Carbon Co., Box 1240, Charleston, W. Va............ 30 
Barnhart, Carl F., Amerada Petr. Corp., Drawer O, Hobbs, N. Mex............. "29 
Barnwell, George F., Box 109, The Hague, Netherlands........................ = 


Barragy, "Edward J., Texas Gulf Prod. Co., 1311 Esperson Bldg., Houston, Tex.. 
Barret, William M. c/o William M. Barret, Inc., Giddens-Lane Bldg. 


Barrett, Albert F., General Petr. Corp., Casper, Wyo.................2--00005- ”30 
Barrow, Geoffrey, Island Exploration Co., Ltd., Daru, Papua.................. "31 
Barrow, Leonidas T., Humble Oil & Refg. Co., Houston, Tex................... 22 
Bartell, Laurence D., East Texas Refg., Co., Box 2519, Dallas, Tex.............. 27 
Bartle, Glenn G., Univ. of Kansas City, Kansas City, Mo................ ie aeven 27 
Bartlett, C. Lothrop, Sun Oil Co., Beaumont, Tex..................22eeeeeeees 28 
Bartlett, Fred W., consulting, 335 E. Rosewood Ave., San Antonio, Tex..........’24 
Barton, Donald C., Humble Oil & Refg. Co., Box 2180, Houston, Tex........... 20 
|Barton, Jack M., Magnolia Petr. Co., Box 1828, Oklahoma City, Okla.......... 38 

arton, Louis A., Arkansas Nat. Gas Corp., Slatiery Bide. Shreveport, La.......’20 
Bartosh, E. J., Bankline Oil Co., 634 S. Spring St Angeles, Calif............ 28 
Bartram, John G., Stanolind Oil & Gas C ae “37 
Bartram, Paul Phillips Petr. Co., Box 958, 27 
Barwick, John C., Ranger Oil Co., 715 Union Natl. Bank Bldg., Wichita, Kan... .’24 
Bass, N. W., U. Geological Survey, 25 
\|Bass, Perry R., 2106 Fort Worth Natl. Bank Bldg., Fort Worth, Tex........... 36 
Bassett, Charles F., Univ. of Kansas City, 5100 Rockhill Road, Kansas City, Mo..’28 
\|Bateman, U. S. Bureau of Reclamation, Bayfield, 736 
Bateman, Alan M , Yale Univ., Drawer 91-A, Yale Station, New Haven, Conn.. .’20 

Bates, Fred W., Continental Oil Ce., Bom 969, Lafayette, "236 

Bauermann, Max K. H., De Bataafsche Petr. Mij., Carel van Bylandtlaan 30, The 

Bauernschmidt, A. J Magnolia Petr. Co., Box 111, Houston, Tex.. ae 
Baughman, George W , Phillips Petr. Co., -» 402 Lumpkin Bldg. = Mattoon, Tl. 

Bayer, H. M., Gulf Oil Corp., Midland, "25 
Deochente | Eugene M., Union Prod. Co., Box 2492, Houston, Tex.............. 36 
Beach, John H., Shell Oil Co., Box 999, Bakersfield, "37 
\(Bear, Melvern F. , Derby Oil Co., "36 
Beatty, Robert M, Trinity Petr. Co., 1002 Jones Bldg., Corpus Christi, Tex... . .’27 
Beck, A. F., Geophysical Dept., I. T. LO. Co., Bartlesville, Okla............... 27 
Beck, Elfred, Albec Oil Co., 525 Natl. Bank of Tulsa Bldg., Tulsa, Okla......... 20 
\|Beck, R. Stanley, El Tejon Hotel Annex, Bakersfield, Calif.................... 38 
Beck, Robert W., Carter Oil Co., Box 568, Mattoon, Ill........................ "36 
Beckelhymer, Roy L., Union Prod. Co., Box 2492, Houston, Tex................ 26 
|Becker, Dwight L., Amerada Petr. Corp. ., Drawer 2040, Tulsa, | eee 3 
ro Herman Carroll, Seismograph Service Corp., 709 Kennedy Bldg., Tulsa, . 
Becker, Raymond C., Union Prod. Co., Box 2492, Houston, Tex................ 38 
|Beckmann, Lawrence J., Lago Petr. Corp., Apt. 172, Venezuela, S. A.. 
kwith, R. H., Geol. Dept., Univ. of Wyoming, 
||Beebe, B. W., British American Oil Prod. Co., Ellis Singleton ‘lig, Wichita, Kan.. 37 
Beekly, Albert L., Mid-Continent Petr. Corp. Box 
Beers, Roland F., Geotechnical Corp., 902 Tower Petroleum Bldg., Dallas, Tex. . 
Behre, Charles H., Jr., Northwestern Univ., 
Behrmann, Rolf Bernhard, Deutsche Vacuum Oel A. G., Spitalerstr. 12/IV, Ham- 

Beilharz, Carl F., Pure Oil Co., 401 Sherman Bldg., Corpus Christi, Tex......... "37 
Belknap, Ralph L., Univ. of Michigan, Ann Arbor, Mich....................... "31 
Bell, Alfred H., State Geological Survey, Urbana, IIl........................05. 28 
Bell, A. Lyndon, Ned. Pac. Petr. Mij., Hugo de Vrieslaan 13, Medan, Sumatra, 
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Bell, Douglas E., Humble Oil & Refg. Co., 909 Humble Bldg., Houston, Tex... . .’36 


Bell, Frank W., Shell Oil Co., 205 Professional Bldg., Long Beach, Calif.... . 29 
Bell, Harry Wesley, Rodessa. Operators Committee, 206 Ward Bldg. Shreveport, 
Bell, Olin G., Humble Oil & Refg. Co., Houston, Tex.................--0.0000- 20 
Belt, Ben C., Gulf Oil Corp., Drawer 2100, Houston, Tex...................... "19 
Beltman, J. H., Riouwstraat 55, ’s Gravenhage, Netherlands................... 38 
Bendrat, T. A., consulting, 30 N. Heber St., Beckley, W. Va.................... "21 


Benedum, Darwin, c/o M. L. Benedum, Benedum-Trees Bldg., Pittsburgh, Pa... .’27 


Benish, Robert L., Atlantic Refg. Co., 224 Nixon Bldg., Corpus Christi, Tex... ..’39 
Bennett, Ethel Evans, Texas Christina Univ., Fort Worth, Tex................ 38 
Benson, Dale L., Sinclair Prairie Oil Co., Box 351, Corpus Christi, Tex.......... 25 
Benson, Don G., 411 Louisiana Natl. Bank Bldg., Baton Rouge, La............. 31 
Benton, L. B., consulting, 215 Petroleum Bldg., Fort Worth, Tex............... ’20 


Bentz, A., Inst. of Petroleum Geology, Invalidenstr. 44, Berlin, N . 4, Germany. .’34 
Berg, Gilman A., The Agnes Apts., Apt. A., 1905 S. Carrollton Ave., New Orleans, 
38 


Bernoulli, W., Geol. Dept., Museum of Nat. History, Basle, Switzerland......... 24 
Bernt, Daniel M. + > Pacific Western Oil Corp., 1060 Subway Terminal Bldg. ie Los 
Berry, George, F., Jr., Empire Oil & Refg. Co., Geol. Dept., Eldorado, Kan...... 36 
Berwald, W. B., U: S’ Bureau of Mines, Bartlesville, 
[Berwick, James D., International Petr. Co., Ltd., Box 206, Guayaquil, Ecuador, 
Best, J. Boyd, Mills Bennett Prod. Co., 3402 Gulf Bldg., Houston, Tex... .. ery 
Bickel, C. Russell, "Shell Petr. Corp., Box 744, Great Bend, Kan "97 


— J H. , Societe Texas Egyptienne des Petroles, 37 Sharia Kasr el Nil, Cairo, 


Billing, J. E. Commonwealth Gas Corp., Union Bldg., Charleston, W. Va... . .’30 


Bingham, D. H., Phillips Petr. Co., Levy Bidg., 
Bingman, Neal J., Amerada Petr. Corp., Box 591, Midland, Tex................ "30 
Birk, Ralph A., Bridwell Oil Co., 814 City Natl. Bank Bldg., Wichita Falls, Tex. .’20 
Birkhauser, Max, Shell Oil Co., 1008 W. Sixth St., Los Angeles, Calif............ 26 
Bishop, Bradford, 530 W. Sixth St., Los Angeles, Calif......................... 36 
Bishop, -reeten Stearns, c/o Bishop & Bishop, consulting, Drawer D, Paw Paw, . 
Bitgood, Ellen Posey, Box 96, Wichita Falls, 
Black, Jo Pat, 1810 Petroleum Bldg., Houston, "32 
Blackburn, Willis C., Humble Oil & Refg. ee 28 
\|Blackstone, D. L. , Carter Oil Co., Box 542, 
Blackwelder, Eliot, Box N, Stanford University, "19 
Blair, Robert W., 551 Marion 38 
— W. Grant, Natl. Standard Oil Corp., 813 Natl Niele Bldg.. Houston, | ‘ 
(Blank Horace R., Soil Conservation Service, Box 26, Waco, Tex............... 38 
Blanpied, B. W., Gulf Refg. Co., Drawer 1731, Shreveport, 23 
Blau, Ludwig W., Humble Oil & ”30 


Bleecker, Edward S., 1617 Whitehall Bldg., 17 Battery Pl., New York, N. Y.....’21 
Blodget, Ward B., independent operator, 714 W. Olympic Blvd., Los Angeles, 


Bloesch, Edward, consulting, 840 Kennedy Bldg., Tulsa, Okla.................. "19 
Bocock, Oscar L., The Texas Co., Box 524, Corpus Christi, Tex................. 38 
Bode, Francis D. , Society California Egyptienne des Petroles, 37 Sharia Kasr el Nil, 
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Bohart, Philip H., Gulf Oil Corp., Box 661, Tulsa, Okla...................--44- 23 
Bohdanowicz, Charles, professor, Str. Polna 64, Warsaw, Poland................ °31 
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Boling, Kenneth G.. Geol. Dept., Pure Oil Co., Box 311, Olney, Ill............. 38 

Bolinger, John W., Humble Oil & Refg. Co., 2 56 Humble Bldg. ., Houston, Tex.. .”38 
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The purpose of the research committee is the advancement of research within the 
field of petroleum geology. If members working actively in research on particular prob- 
lems care to register with the research committee, the committee will be glad to aid 
them in any way it can and put them in touch with other men who are, or have been, 
working on similar or allied problems and can perhaps effect some integration of the 
research work of the Association. If the younger, or older, members of the Association, 
who are doing or preparing research for publication, will come to any member of the 
committee, he will be very glad to offer whatever advice, counsel, or criticism he can 
in regard to the research, its prosecution, or its preparation for formal presentation. 
The committee would be glad to have members formulate and present to it suggestions 
in regard to research problems and programs. 


SURVEY OF RESEARCH OPINION! 


A. I. LEVORSEN? 
Tulsa, Oklahoma 


The research committee of the Association attempted a survey of the 
opinions of the membership of the Association as to the subjects for research 
which they believed to be the most valuable and useful to the field of petro- 
leum geology. This survey was made by sending to each member and associ- 
ate member the following post card and reply card. 


Tulsa, Oklahoma, 
December ro, 1938 
TO: Members and Associates of the A.A.P.G. 


As Chairman of the Research Committee of the Association, I desire to secure a cross section of your 
inions as to the subjects for research which you believe to be the most valuable and useful to the field 
donne geology and to you as a petroleum geologist. In other words, in using the attached reply card 
(or preferably write a letter giving a fuller —— of your ideas) think of answering the question of a 
research worker in geology who asks ‘What lines of research do you recommend as being most important 
to the further progress of petroleum geology?” 

The subjects listed on the reply card are merely suggestions—you may not like them or you may 
have others which I hope you will add. This method of obtaining your ideas is not entirely satisfactor 
but I believe will give us something of value to work on and your cooperation will be greatly appreciated. 
The results of this survey will be published in the Bulletin. 


Sincerely yours, 
A. I. Levorsen 
1 Manuscript received, February 7, 1939. 
2 Chairman, research committee, 221 Woodward Boulevard. 
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(Reply Card 
TO: Research Committee of A.A.P.G. 


Following is my opinion of those fields of geological research which I believe are of most importance 
to the progress of petroleum geology and the fields in which I would like to see research encouraged. They 
are numbered in the order of my preference. 

Preference: Subject: 
—— The origin of oil and gas. 
—— The migration and accumulation of oil and gas. 
—— Chemical and physical relations of oil, gas, and water. 
—— Reservoir conditions, permeability, porosity, etc. 
—— Sedimentation, environment of deposition, etc. 


—— Structural relations in oil pools. —--— Carbon ratio. 
—— Stratigraphic relations in oil pools. — Technique. 
—— Geophysics. —— Oil field engineering. —— Paleontology. 
(Signed) 
—— Member —— Associate 


More than 1,100 replies have been received and a statistical summary of 
these replies is shown in Table I. 


TABLE I 
Number of 
ei esisisisis/ 8 
Subjects for 3 as 3 8 3 3 3 3 


Sedimentation, en- 
vironment of de- 
ition, etc. 245 | 176 | 178 | sog | 108 63 37 24 17 17 4 4 4 
Migration and ac- 
cumulation of oil 
and gas 208 | 194 | 117 | 519 | 90] 87 67 27 14 9 6 3 I 
Reservoir conditions, 
permeability, po- 
rosity, etc. 187 | 166 | 164 | 519 | 124 96 55 35 19 4 4 2 _ 
Stratigraphic rela- 
tions in oil fields 103 | 187 | 169 | 4590 | 102 | 109 | 69 | 15 7 I 
Structural relations 
in oil fields rrr | 158 | 128 | 307 | 122 84 80 | 37 14 6 4 si— 
Origin of oil and gas | 162 75 48 | 285 55 61 58 42 39 29 22 21 22 
Chemical and physi- 


cal relations of oil, 

gas, and water 60 85 77 | 182 75 63 63 80 7° 38 15 7 5 
Geophysics | 52 45 61 | 158 58 43 47 60 84 42 30 ar 18 
Oil-field engineering 15 23 29 67 36 29 40} 33 48 69 | 46] 42 31 
Paleontology Ir 13 32 56 29 24 22 33 47 61 75 38 42 
Carbon ratio I 3 9 13 10 13 7 21 24 28 67 68 | 115 
Technique 4 3 5 12 7 16 8 15 33 50 | 66 | 112 40 


Note: In tabulating those cards marked by “x” instead of by numerals, three “‘x’s” were counted as 
three “2nd choices” while five “‘x’s” were counted as a “3rd choice” for each of the marked subjects. 


Many members added comments to the reply card. A selected group of 
these comments which it is believed are of general interest follows. 


Nature and origin of oil producing materials—vegetable, animal or other.—F. M. 
ANDERSON, Berkeley, Calif. 

Better geological interpretation of geophysical results is of most importance.— 
CuesTER F. Barnes, Big Spring, Tex. 

Metamorphism (or alteration) of sediments from time of deposition to consolida- 
tion.—E.iot BLACKWELDER, Palo Alto, Calif. 

Analysis and interpretation of cores on drilling wells, as well as studies of Schlum- 
berger and other surveys to more accurately determine the possibilities of formations 
before casing is run and tests.are made.—H. T. Brown, Oklahoma City, Okla. 
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Would like to see research encouraged on ultimate recoveries in sand and lime 
pools.—RoBERT Brown, Shawnee, Okla. 

Paleogeographic studies on source beds and reservoir beds—FRED M. BuLLARD, 
Austin, Tex. 

Time of deformation as related to time of accumulation or migration —KATHARINE 
Carman, Chicago, 

Survey to determine recoverable reserves in pools; orga 4 by old flowing and 
through water flooding and gas re-cycling—S. H. Fort 
Worth, T 

of historical geology of various oil provinces—Ratru S. CooLey, 
Midland, Tex. 

Origin of oil may only be inferred. The story of migration and accumulation has 
never been adequately told. We now have a mass of information on that which should 
be correlated and compiled. —Enric K. Cratc, Bakersfield, Calif. 

The ecology of micro-organisms is essential for refined correlation—this field is 
relatively untouched.—RopMan K. Cross, Santa Maria, Calif. 

Relation of recovery to spacing. Effect of repressuring on recovery.—WILLARD W. 
CuTLER, JR., Los Angeles, Calif. 

The whole subject of structural geology has been neglected, especially east of the 
Mississippi River —NaTHAN C. Davies, Wellsville, N. Y. 

Percent recovery of oil and dry gas from fields by normal methods by 10-20-40- 
acre spacing on oil and 40-80-160-acre spacing for dry gas. Also some data for oil by 
repressuring. There has been a lot of guess work on this but few facts—Kurt H. DE 
Cousser, Lansing, Mich. 

Study of wave (sound) velocities, physical properties and constants of various 
general and specific rocks and formations.—C. H. Dressacu, Pittsburgh, Pa. 

General Geology (The Foundation for Petroleum Geology). There is too much oil 
and not enough geology in the organization —J. E. Eaton, Los Angeles, Calif. 

Why do some sands carry oil and others carry salt water within a short strati- 
graphic range in the same well? (Specific problem.)—Joun L. Fercuson, Tulsa, Okla. 

Methods of determining degree of metamorphism other than carbon ratio in coal. — 
Cuas. R. Fetrxe, Pittsburgh, Pa. 
ao conditions in pools where acid is used.—W1LLIAM R. GAHRING, Shawnee, 

Chemical and physical changes from organic matter to hydrocarbons, and their 
causes.—J. J. GALLoway, Bloomington, Ind. 

Reserves and values under curtailment. Differentiation between fresh water and 
tar zones in electric logs CHESTER M. GARDINER, Los Angeles, Calif. 

7 How to increase further ultimate recovery from oil sands.—L. C. GLENN, Nashville, 
enn. 

Time of accumulation into present reservoirs —FRANK Goutn, Duncan, Okla. 

Reefs—particularly Paleozoic reefs. I do not find much in the literature —FRED M. 
Haase, Abilene, Tex. 

ae traps (structural or sedimentary) is a subject worthy of considerable 
research.—J. M. Hamu, Los Angeles, Calif. 

Would like to see some work on relation of oil-gas ratios to age of accumulation or 
formation of reservoir—CastTLe J. C. Harvey, Houston, Tex. 

Present-day distribution of sediments in enclosed basins. —Josepu S. HOLuisTER, 
Santa Barbara, Calif 

Origin of dolomite—abrupt change from limestone to dolomite in some strata.— 
Raymonp S. Hunt, Saginaw, Mich. 

How to handle oil field brines so as to protect surface and ground water.—OcDEN S. 
Jones, Topeka, Kan. 

Believe some further attempts should be made to learn more about the relationship 
between the origin of oil and sedimentation.—W. S. W. Kew, Los Angeles, Calif. 

The possibility of the inorganic formation of oil (chemical generation).—Max 
KRvEGER, Los Angeles, Calif. 

Regional fault patterns in relationship to oil and gas fields Robert C. LAFFERTY, 
Charleston, W. Va. 

The estimation of oil reserves—BEN E. Linpsty, Washington, D. C. 

More detailed studies of structural and stratigrpahic relations between oi] accumu- 
lations and possible source beds.—FREDERICK S. Lott, Bartlesville, Okla. 
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Correlation (if any) between sedimentation on present and ancient shorelines.— 
Joun B. Lucke, Morgantown, W. Va. 

Recovery in abandoned fields by mining methods. Repressuring in abandoned or 
depleted fields ——A. L. Lucn, Lincoln, Neb. 

I feel that the study of ‘dolomites, both secondary and primary, would be very 
beneficial —Jep B. Marsrus, Saginaw, Mich. 

I would like to see some ’work done toward arriving at some workable set of for- 
mulas for use in determining reserves, with factors that can be determined by observ- 
ing porosity, saturation, pressure and specific gravity —ATLEE MantHos, San Antonio, 

ex. 
. Relation of structural basins to accumulation of oil—Gm S. MayFtetp, Dallas, 
ex. 

Further study of the nitrogen-reduction ratio—F. H. McGuican, Owensboro, Ky. 

Per cent recovery of oil and gas from sands in depleted fields —H. J. McLELLAN, 
Tyler, Tex. 

Critical work on paleogeography in order to attack stratigraphic traps problem is 
especially important, I think—R. C. Moore, Lawrence, Kan. 

Articles on something besides forams would be greatly appreciated —Davip NIco1, 
Fort Worth, Tex. 

Petroleum economics—primarily the future supply and demand of natural pe- 
troleum.—GLEN S. NorviL_E, Oklahoma City, Okla. 

Relationship of bottom hole pressure to production of oil—Jacos L. Patron, 
Geismer, La. 

Studies on the geological history of oil pools—R. D. ReEp, Los Angeles, Calif. 

The influence of heat and pressure in ag oil and gas from organic sediments 
—by all odds most needed research.—Joun L. Ricu, Cincinnati, Ohio. 

The rate of movement of water as compared with oil and gas in the same oil pool 
is also a highly important matter for additional research work.—P. A. ROBERTSON, 
Tyler, Tex. 

Reefs as oil reservoirs.—J. J. RUSSELL, Jr., Wichita Falls, Tex. 

Lenticular deposition as trap for oil. Comparison of present and ancient types 
deposition —I. R. SHELpon, San Antonio, Tex. 

The inter-relations between stratigraphy, sedimentation and tectonic history.— 
R. E. SHERRILL, Pittsburgh, P. 

should like more articles foreign oil fields ——Epwarp C. Stupson, Bakersfield, 


Origin of ‘reefs’ and their relation to structurally positive areas as influenced by 
the migration and accumulation of oil and gas.—Eart M. StiLteEy, Wichita Falls, Tex. 

Origin of the pressure in wells. A full study of the minor constituents in oil. In 
what way—if any—do they bear on the origin of oil and gasPp—W. A. Tarr, Columbia, 
Mo. 


The origin of oil and gas is of least importance. All other subjects listed are equal 
in importance, I believe-—Jostan Taytor, Houston, Tex. 

Elevation and configuration of “basement” surface. Structure and composition of 
rocks within basement complex (as discoverable by, or affecting, geophysical explora- 
tion methods).—W. T. Tuo, Jx., Princeton, N. J. 

Remaining saturation and reserves in old pools. Study of recovery records in rela- 
tion to well spacing and recovery methods and reservoir conditions and rate of recovery. 
—C. W. Tomutnson, Ardmore, Okla 

Estimating reserves under present producing practices.—J. N. TROXELL, Houston, 
Tex. 

Classification of oil-field basins. Physical, including optical properties, of oil as aid 
to classification, determination of origin of oil as an aid in exploration, along with allied 
geochemical studies —L. G. WEEKs, New York. 

Variations in the gravity of oil in same pool.—H. A. WHEELER, Saint Louis, Mo. 

—— of producing areas to source of sediments—L. M. Witsuire, Tulsa, 


Criteria for recognizing metamorphism in non-coal bearing sediments. A.A.P.G. 
should _ $1,000.00 or more each year in aiding research projects.—W. B. WILson, 
Tulsa, O 

In my ee the conditions of sedimentation that are vital to oil hold the secret to 
the difference between a structurally high well that pays off and one that doesn’t.— 
Cuas. F. Worp, Abilene, Tex: 
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Fakes of geophysical instruments—such as “doodle bugs.” I find quite a number of 
operators using various instruments. My research shows the inventor has no knowledge 
of geology whatsoever.—FReEp F. Yockstick, Fort Worth, Tex. 


In addition to the foregoing comments many members wrote letters 
giving a fuller expression of their ideas of research in the field of petroleum 
geology. They reflect a wide range of interest on the subject of research. Fol- 
lowing are excerpts from these letters which are of general interest. 


Future progress in petroleum geology depends very much upon a “meeting of 
minds” of physicists, chemists and geologists. The relations of the reservoir fluids is a 
problem in physics and chemistry, as well as in geology. As regards the chemical nature 
of crude petroleums we are still very much in the dark and present and future studies 
such as those now in progress as the Bureau of Standards, will doubtless be fruitful.— 
A. H. Bett, Geologist and head, Oil and Gas Division, State Geological Survey Divi- 
sion, Urbana, 


- hs first subjects which occurred to me are ones which are now confronting me in 
ichigan. : 

m. Michigan it appears as though much research should be done in connection 
with: 
1. Determining why and the conditions governing the secondary dolomitization 
of the Dundee limestone and Monroe limestone. Porosity will be highly developed by 
such dolomitization accounting for accumulation of oil in paying quantities, while tests 
adjoining or closeby will find the Dundee in an unaltered state with a much lesser de- 
gree of porosity and in some instances void of accumulation of oil or gas. Two wells of 
the same structural position may be examples of both these conditions. The dolomiti- 
zation does not appear to be entirely governed by structural conditions. 

2. A research study into the tectonics of the structural folding in Michigan would 
be of interest. It appears to the writer there is a ‘more or less definite pattern followed 
by the folds in this state, resulting in a rather complex series of en échelon folds. A 
study of cross folding would be of much value-——Paut M. Butrermore, Chartiers 
Oil Co., Pittsburgh, Pa. 


I would like to suggest a topic which I feel deserves more attention from us. It is} 
“Utilization of gas.’’ I refer to the fuller utilization of the reservoir energy and the fue 
value of gas which is now being produced in conjunction with crude oil. 

My viewpoint in the matter is perhaps more that of an economist than of a geolo- 
gist or geophysicist, but I feel very keenly that full advantage is not being taken of a 
great natural resource which has been found largely as a result of geological effort. 
There are some outstanding examples of utilization of gas such as the Humble develop- 
ment at Sugarland and re-cycling plants are being installed in several fields at the pres- 
ent time, still the utilization of gas to the fullest extent is the exception rather than the 
tule in the Mid-Continent oil fields. 

For a constructive program to encourage utilization of gas energy to a greater ex- 
tent, I would suggest that the first step is an educational one to develop a consciousness 
of the problem and present ways and means of tackling it. This perhaps is not the 
chief function of the research committee, but research is wasted unless the results of 
it become known and applied, so one of your functions is directly related to this step of 
the problem. Certainly the correlation and publication of developments by individuals 
and companies as private business is one of the functions of the committee. 

The undertaking of new lines of research would be the second step I would sug- 
gest. It seems to me that the problem is intimately related to at least two of the fields of 
research mentioned on the enclosed card, namely, reservoir conditions, and oil-field 
engineering. Reservoir conditions determine how much gas energy is available and how 
it may be used. Oil-field engineering covers the practices which determine whether or 
not the gas energy is used to fullest advantage. 

From a very cursory study of the problem it is my opinion that much is not being 
done that could be done because of the diversity of ownership in the oil fields. Here 
again we have the broad problem of civilization; the organization of selfish individuals 
into a cooperative effort that will make the best possible use of man’s technical prog- 
ress. I submit that the utilization of gas offers our association an immediate and practi- 
cal field in which to make an advance in the broader problem facing all of us.—F. F. 
CAMPBELL, Amerada Petroleum Corp., Tulsa, Okla. 
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There is a considerable amount of research and what is called research in the sub- 
ject of petroleum by a number of organizations. Aside from the work carried on by 
Federal and State bureaus, there is a research committee in the American Petroleum 
Institute which has a very decent budget on which to operate and a production divi- 
sion of the American Institute of Mining Engineers to which scientific papers are con- 
tributed by individuals and companies. Aside from these, of course, are the research 
departments of the companies which from time to time make contributions to the gen- 
eral fund of knowledge when such information can be released. This latter source of 
information can, in genera], be disregarded as it is too uncertain. As to the others, how- 
ever, it is probably too much to hope that complete codrdination can ever be obtained. 
Without coérdination, however, we suffer from lack of interchange of ideas among the 
various research groups, waste resulting from the duplication of facilities and waste 
from the duplication of effort. Just who should take the lead in attempting to codrdi- 
nate this work, it is difficult to say, but it would be very valuable to the petroleum 
geologists and to the Industry if this could be done. In the absence of it, it is my feeling 
that the American Association of Petroleum Geologists should confine itself within the 
limits of a strict definition of petroleum geology which would result in its research 
efforts being confined to such subjects as the genesis of petroleum and the structural 
stratigraphic relations in oil fields, leaving such subjects as the study of recovery 
methods, etc., to the engineering societies and bureaus. Even if this be done, there 
remains the need for coédination of this work which the similar work being done by the 
Geological Survey and the American Petroleum Institute and possibly your program 
could include a review of all these activities with recommendations for coérdination. 
W. B. Case, New York City. 


In connection with your inquiry as to subjects for research in petroleum geology, 
I suggest that some investigation be made regarding non-productive structures. It is 
only natural that we have much more information about productive structures, but 
the record of unsuccessful tests emphasizes the importance of knowing why certain 
structures do not yield oil or gas. By having a compilation of data on this subject we 
might all be forewarned of conditions to look for in certain areas. The files of the 
Geological Departments of the major companies have many examples of unsuccessful 
tests. These could be contributed, anonymously if desired, showing only’ the general 
location and the reasons why production was not secured. It might be attributable to 
miscorrelation of outcrops, lack of reservoir, inadequate closure, age of fold, shifting 
of the structure with depth, or lack of folding in the deeper formations, etc. Any of these 
facts might be useful to a geologist interested in the related area. I believe this subject 
is worthy of attention due to the lack of published data now available—Homer H. 
Cuar es, Phillips Petroleum Co., Bartlesville, Okla. 


I should like to suggest the importance of study on the reservoir conditions, per- 

meability, and porosity of oil and gas formations in producing fields, for the following 
reasons. 
1. A thorough knowledge of the reservoir conditions would promote a better 
spacing program and the adoption of more uniform production methods and result in 
the saving of reservoir energy. An early study of the producing formations in a new 
pool to determine the character, thickness and saturation, the gas-bearing section, the 
oil and water levels, if they are determinable, would enable the operators to select the 
size, type, and kind of casing adaptable, and where and how to set it on the various 
pay zones. 

2. An analysis of the oil and gas levels would permit the dissemination of general 
information through the various regulatory commissions now existing in nearly 
states for the common good of all, and aid in the issuing of regulations to conserve and 
protect the deposits. 

3. A study of reservoir conditions by the geologist would be of great value to the 
petroleum engineer or production manager. It shoud stimulate the perfection of better 
devices and methods of producing oil and gas economically and conservatively. 

The greatest strides have been made in the perfection of drilling equipment and 
methods of boring wells to great depths in a remarkably short time. If a study of the 
natural conditions in pay horizons can open the way for a similar improvement in pro- 
ducing and conserving oil and gas, it will certainly be a highly practical help. 

Five years’ experience in drilling and operating in the Oklahoma City district has 
taught me that operators know too little about the pay horizons, even in'sands more or 
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less uniform in nature. We have found that the “Wilcox” sand, having a maximum thick- 
ness of some 200 feet at Oklahoma City, has lean sections and rich sections existing 
within the sand body. These so-called pay streaks were gradually determined and by 
the time the operators really knew something about the sands’ qualities, unavoidable 
mistakes in many cases were beyond remedy.—ALBERT S. CLINKSCALES, Oklahoma 
City, Okla. 


In response to a recent request for suggestions on research subjects, I would like 
to call your attention to problems that have arisen in the practical applications of 
electrical logging. 

In South Texas, problems of interpretation arise due to the following. 

1. Character of rotary mud which includes the effect of different added chemicals 
and its salinity. 

2. The effects of shale constituents in a sand which differs with the character of 
the shale itself. 

3. The effect of bentonitic shale. 

4. The possibility of different electrical effects due to different heavy mineral 
constituents in sand. 

- The effect of mud invasion which, of course, differs with the character of the 
mud. 

6. The effect of calcareous and siliceous impurities in sand. 

7. The effect of lignites which do not seem to have the same electrical properties in 
the different geological ages. 

8. The whole field of electrical properties of limes. 

The foregoing problems have been met to some extent by private research on the 
part of Schlumberger Corporation and by trial and error methods in the field by opera- 
tors. However, there has been no systematic research that has yielded a comprehensive 
report to the petroleum geologists. 

In our own experience, we have had physical analyses of a few cores made in order 
to evaluate Schlumberger results. However, the work has been haphazard. It occurred 
to us that if a study were made of the relationship between electrical properties and 
physical properties in specific formations, the results might be of considerable value to 
the petroleum geologist. 

One difficulty with previous experimentation by companies doing electrical log- 
ging is that it has been done on formations foreign to our area. It is quite possible that 
a research program could be worked out jointly between companies doing electrical 
logging and the Association Wm. H. Curry, Wellington Oil Co. of Delaware, San 
Antonio, Tex. 


I should like to suggest that in addition to the topics listed, some thought be 
given to “Structural Trends and Structural Patterns.’”’ It seems to me that most of us 
have pre-conceived ideas of trends which may or may not be entirely correct. This 
topic should also include the reasons why structures have certain relationships with 
reference to others. In brief, it seems possible and probable to me that structures could 
be —- almost mathematically, if we could work out the physics and mathematics 
involv 

Another field of investigation which I think is of great importance in petroleum 
work is the “Investigation of Recent Microfaunas in Seas and Oceans” with the view 
of determining the ecologic conditions under which certain organisms lived. This would 
be of the greatest help in interpreting facies changes and in making correlations.— 
Rosert H. Cuy er, University of Texas, Department of Geology, Austin, Tex. 


1. Estimates of Petroleum reserves,—that is, oil in the ground. 


This is the foundation upon which are based all buying and selling of producing 
properties and expensive non-producing leases; it is the line of investigation which 
most quickly commands the absorbed attention of those who are sponsoring explora- 
tion work; and the results of reserve studies are in a language a]l seem to understand. 
Every one wants to know, “‘how much oil have we got,” or “how much oil will we get if 
we purchase this property,” or “how much oil have we discovered this year.” 

It seems to me that a uniform, accurate-as-possible, generally used method of esti- 
mating the amounts of oil in the ground,—a method officially approved by the country’s 
leading petroleum geologists and so obviously sound that the reputable geologists and 
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engineers of both buyer and seller could not consider using any other formula,—is a 
most urgent need at the present time. In conducting research in this field, I think past 
estimates should be examined for (1) the factors such as porosity, saturation, water 
level, etc., which were used to arrive at the per-acre figures, (2) how the estimates 
turned out, and (3) why they were wrong. 

2. Overlaps. 

Probably as much oil is still to be discovered in overlaps as has already been re- 
covered from folds and faults. Research in this field should first be directed to pointing 
out clearly what sedimentary and structural factors are responsible for overlaps. If 
possible this should be made so clear and so simple that petroleum geologists will ac- 
quire the same instinctive urge to be on the look-out for overlaps as they now are for 
folds and faults. 

3. Improvement in geophsical technique for locating overlaps, regionally and also 
locally, as around salt domes. 

4. Origin of oil and gas, with particular reference to specific criteria for recognizing, 
before drilling, that a rock section can be petroliferous. 

The advancement of the science of geology, and the study of neglected fields of 
earth history are subjects which many geological societies are sponsoring, and it goes 
without saying that this is most desirable. But the solving of specific problems which 
day by day confront those who work with rocks in an effort to provide civilization with 
an adequate supply of petroleum seems to me to be peculiarly the specialized province 
of such research as is conducted by groups or associations of petroleum geologists.— 
Geo. E. Dorsey, Baltimore, Md. 


I would like to make the following suggestion: 

Study and tabulate every scrap of information available on the structural and 
stratigraphic relationships of every oil field in the world on which information can be 
obtained. Some common denominator of accumulation should come to light. Headings 
for the tabulation could include a break-down on different types of structural traps, 
age or ages of folding, type and age of reservoir rock. Other items would suggest them- 
seives. 

The study might be carried further by including data on the chemistry of the oil 
and perhaps of associated brines. 

My idea would be for an inductive approach to the problem of accumulation, rather 
than the present deductive one-—Rospert H. Dorr, State of Oklahoma Geological 
Survey, Norman, Okla. 


Suggested problems for research work specifically for the San Joaquin Valley, 
California, are the following. 

1. Time at which deformation occurred as suggested by unconformities and tilted 
strand lines. 

2. Stress-strain reiationship to folds and faults. This might require the application 
of the principles of the strain ellipsoid to folds and faults. 

3. Competent and incompetent folding in the strong folds with emphasis on what 
happens to the folds at depth; and suggestions as to what may be expected at depths 
greater than have as yet been penetrated. 

4. Areal extent of the various sand bodies; source areas of the sediments. 

5. Seismograph: an analysis of the variation of the velocity curve in different parts 
of the Valley, with the thought in mind that possibly the type of sediment which under- 
lies the location may have a strong influence in altering the velocity curve.—E. C. 
Epwarps, General Petroleum Corp. of California, Los Angeles, Calif. 


My personal opinion regarding the fields of geological research in furthering the 
progress of petroleum geology is that all of these fields are extremely important in the 
Tri-State area of Illinois, Indiana, and Kentucky. Working in this area, I am naturally 
interested in the problems encountered here rather than in those of the southwest and 
of California. Reservoir conditions, etc., and sedimentation, efc., are probably the most 
important factors in the study of the ‘‘McClosky sand”’ which so far is proving to be 
the major problem of the area. The application of micro-paleontology to the correla- 
tion of the Ste. Genevieve formation would undoubtedly lead to a better understanding 
of the stratigraphic relations in the pools. The success of geophysics in this region could 
undoubtedly be improved by research, particularly in the case of the gravity meter in 
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the interpretation of gravity features in terms of structural features—STan.ey G. 
ELDER. 


It appears to me that the most important problem is the one most difficult to at- 
tack; namely, the origin of oil and gas. While we can do considerable good working on 
some of the others without knowing the origin, it seems to me that we can get nowhere 
with migration until we know whether the origin is local or widespread or both. Ac- 
cumulation is tied in rather closely with structure and stratigraphy and I think that 
we have made considerable progress with this line of investigation. Possibly structure, 
stratigraphy and accumulation could afford to rest awhile and wait for origin to catch 
up. 

In my opinion, oilfield engineering and geophysics might well be left to other or- 
ganizations which specialize in those subjects, except in the case of such problems which 
overlap the various branches of science. 

It would be my suggestion to search out such men as have started research because 
of their own interest in particular problems and to give encouragement and aid to them. 
I doubt that much good comes from trying to drum up interest in research, and doubt 
particularly that much comes from men who want mainly the publicity which may 
come from it.—L. L. Fotrey, Petroleum engineer and geologist, Tulsa, O 


In California at the present, the interest in reservoir conditions in oil pools is 
much more important than any other line of research. Even though some of the other 
subjects you mentioned on your card deserve a great deal of attention, I think that a 
symposium on permeability and porosity and other problems relating to reservoir con- 
ditions would enable some of the west coast boys to catch up with you mid-continent 
experts. Some minor problems come up occasionally in this state that might be of 
interest elsewhwere. As you probably know, the fractured shale production in the Santa 
Maria field is a very worthwhile problem that deserves a great deal of attention 
from geologists who have worked with the Schlumberger outfit in that area. What 
they develop there may be of some value in other parts of California and even in other 
states.—E. W. GALLIHER, Barnsdall Oil Co., Los Angeles, Calif. 


There is an additional subject which might be titled “Relation of Porosity and 
Saturation to Recovery Records,” which I believe is a field of some directly usable 
information. Procedure that we have attempted is to examine samples, estimate poros- 
ity and saturation and percent of recovery to arrive at a quantitative figure for yield 
in barrels per acre. This information has been co-ordinated with actua] performances 
on wells in which the samples were examined. Using this combination of information 
we have attempted to arrive at accurate figures for yield in barrels per acre foot of pay. 
This subject could be elaborated upon to include relationship of well spacing to yield 
per acre and the subject would have greater importance to the economics of developing 
an oil field and would thus be of primary importance to the industry. 

If a geologist could be informed as to reservoir conditions, sedimentation, and 
stratigraphic relations, he would unquestionably be of greater service to the oil busi- 
ness, and it is my opinion that research on these three subjects should be encouraged.— 
Ricuarp E. Gite, Midland, Tex. 


The increasing occurrence of single phase fields is introducing many new problems 
which are yet unanswered by the gas engineer and geologist. The problems for research 
which this development introduces occur within and overlap the first seven problems 
designated on your card. To those of you outside of the South Texas district, this may 
not appear to be a major problem but it is not going to be many years until the products 
from the pressure maintenance plants in these fields are going to have an important 
position in the national production column. The products of these plants wil] ultimately 
displace a sizable amount of crude oil demand.—WeEs Ley G. Gisu, Transwestern Oil 
Co., San Antonio, Tex. 


A fundamental subject for research work has been generally neglected. I refer to 
the History of Petroleum, with its evolution and relationship to civilization. Every day 
it is seen that the oil industry, of which the petroleum geologist is a basic part, is be- 
coming more and more interested in its own history. A real unbiased history of the 
industry affords a most comprehensive and fundamentally important research prob- 

lem.—H. B. Goopricu, Tulsa, Okla, 
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The lines of research which I would recommend as being most important to the 
further progress of petroleum geology are as follows. 

1. Sedimentation, environment of deposition, with special emphasis on the accumu- 
lation of chemically precipitated and bio-chemically deposited sediments with special 
attention to the probable effects of mass-solubilities, temperatures, efc., on the types of 
sediments which would result from different sets of conditions. 

I place this subject first because in conversations with geologists generally, and 
especiaJly those in commercial work and even more especially, those engaged in sub- 
surface work, it has seemed to me that the chief aim of most workers is to make forma- 
tional subdivisions, and that those who think at al] about the conditions under which 
the rocks they are observing were deposited, are hampered in their thinking by loose 
habits of thought and careless choice of words, and a general lack of knowledge con- 
cerning the conditions of temperature, depth of water, strength of current, degree of 
salinity, and presence or absence of varying quantities of chemical elements and com- 
pounds which would be necessary for the deposition of different types of sediment. 

I have keenly felt my own lack of adequate knowledge of these things, especially 
when trying to develop some notion of the conditions which must have attended the 
development of the present rocks in the limestone-dolomite-anhydrite sections in some 
of our sedimentary basins. The proper study of this matter would require the combined 
efforts of a well trained geologist, mineralogist, chemist and paleontologist and hence 
is somewhat beyond the scope of most active members of the A.A.P.G. Yet the con- 
siderations involved are of primary importance in the search for and development of 
oil fields in the calcareous and evaporite sections and so, pursuance of this subject 
seems to be essentially a research problem. 

2. Stratigraphic relations in oil pools—While a great deal of good work has been 
done on this subject in recent years, even a casual perusal of the literature will turn 
up many conflicts, both of things stated as fact and as opinion, and most of these con- 
flicts seem to arise at least partially, from the limited field of observation of any one 
reporter. An impartial] research worker might be able to go a long way toward recon- 
ciling conflicting opinions and in so doing, would probably turn up a considerable 
number of important facts and relations which had been previously overlooked. 

3. Chemica] and physical relations of oil, gas, and water—The importance of 
the chemica] and physical relationships of oil, gas and water which occur in association 
in and near commercial pools seems to require no explanation or elaboration. There 
are, however, angles to this subject which are all too often taken for granted by geolo- 
gists without being entirely explained or understood. Outstanding among these is the 
phenomenon of an oil or gas body under pressure of somewhat the same order of mag- 
nitude as the apparent local hydrostatic head but which does not appear to be under a 
water drive. I would like to know what are the physical and chemical relations sur- 
rounding such an oil body and especially when it occurs in a series of sands which are 
elsewhere capable of yielding water. What are the conditions which lock up such an 
oil body? Are the pores in the surrounding rocks filled by cementation and if so, when 
and under what conditions did such cementation take place?—B. F. Hake, Gulf 
Refining Co., Indianapolis, Ind. 


In my opinion the most important subject is origin or origins of oil and gas (or oils 
and gases). The great difficulty in this research is the direct approach. It seems to me 
there are a number of intermediate geological problems which must be solved before 
we can comprehend or define the ultimate problem of origins. This is, oil and gas en- 
countered in the fields must be specifically explained in terms of migration, accumula- 
tion or occurrence in situ. Migration in pools is too well established to dismiss the 
subject of migration more distant than five or ten miles. Logically the origin of the 
oil would be solved after more is known as to the original environment. 

While finding oil is a function of exploration, circumstances are more and more 
demanding the geologist realize the implications of economic conditions as brought 
about by proration, deeper drilling, etc. This subject of economics is surely the basis of 
all engineering and applied geology and the reason of their existence in the oil industry. 
However, economic views vary according to the individual, and in my opinion it is 
essential that the geologist more fully realize a responsibility to develop a sound, con- 
servative viewpoint which will le 1« flected through his advice and recommendations. 
Therefore those better fitted to do research in economics from a geological viewpoint 
should be encouraged to publish worthwhile findings—T. C. Hrestanp, Indian Ter- 
ritory Illuminating Oil Co., Bartlesville, Okla. 


j 
is 
: 
| 


446 RESEARCH NOTES 


As one of the younger associates of the Assocation I should Jike to elucidate one of 
my views on the questionnaire your committee recently submitted. 

My first choice is technique—as applied to professional ability in the larger sense. 
By ed sense, I mean the geologist’s obligation to his profession and its standards of 
excellence. 

Let me assure you that I realize that acquisition of technique is proportional] to the 
effort and diligence of the individual and the ability of those with whom he works. 

I feel that the Association could best assist its younger generation by having some 
of the more able members publish systematic analyses of probable future trends in the 
application of geological knowledge to the petroleum industry. I have in mind papers 
similar to the address of the president at the New Orleans meeting —Wiu1Am J. 
Hiteweck, Gulf Oil Corp., Fort Worth, Tex. 


My suggestion of technique for rapid heavy mineral separation is made with the 
thought that the research committee might sponsor the publication of various types 
of technique which have already been developed but are not readily available to a 
large number of members who might be interested. I have not checked the suggestion 
of stratigraphic relations in oil pools in spite of the fact that it is one which California 
workers consider to be extremely important. My reason is that I believe oil companies 
consider this problem one of too direct and immediate economic importance either to 
discuss freely or to permit interpretation by someone outside their own organization. 

Before any problem is accepted by the research committee, we should have a clean- 
cut statement of the probable value of results to be expected ——Haroip W. Hoors, 
Richfield Oil Corp., Los Angeles, Calif. 


The principal idea which I am suggesting was born and has been nourished during 
my brief experience in running well samples and making lithologic determinations with 
the aid of the microscope. I sincerely believe that the increasing importance of the 
sample log and its associated microscopic work justifies considerable codperative 
effort in increasing the contributions which this phase of petroleum geology can make 
to the whole science. 

The suggestion I wish to advocate as a subject for investigation concerns the 
standardization of terminologies employed by microscopists in describing well samples. 
This standardization I believe should effect such characteristics as grain sizes, tex- 
tures, colors, shapes, and similar data describing the microscopic appearance of a 
lithologic unit. 

I can conceive that it would be quite possible that a complete collection of type 
specimen”’ slides illustrative of these terms could be assembled by the large group of us 
who are engaged in sample examination. For examples, the “holotype”’ of well rounded, 
frosted sand grains would be a slide of “Wilcox” or St. Peter sand grains. The ee 
slide of “‘oolitic porus limestone’’ could be a fragment of the McClosky odlite from the 
Illinois basin. The shales of the lower Chester, particularly the Paint Creek, could be 
used as illustrations of “red and green variegated shales.’’ A series of such slides could 
be collected and placed on file in the offices of the Association, and would be at the dis- 

] of geologists everywhere in the Mid-Continent region. Then, a mimeographed 
bulletin describing and listing these terms, together with the slide number, geologic 
horizon, well name and location, would be distributed to petroleum geologists inter- 
ested in this phase of work. A type description from the bulletin could read as follows. 

Odlitic Porous Limestone—McClosky Sand 
Phillips Perryman No. 1, NW., SW., Sec. 1, T. 8 N., R. 1 E. 
Fayette County, Ill. 1710-1715 
A.A.P.G. No. 426 Contributed by: Daniel J. Jones 

The nucleus of such a collection is being formed here in the geologic laboratory of 
our company at the present time. 

In conjunction with this, type specimens of cores from important “pay horizons” 
could be collected and similarly placed at the disposal of the profession.—Danret J. 
Jones, Phillips Petroleum Co., Bartlesville, Okla. 


It is my belief that one of the most important things about research work is to try 
and impress upon geologists to do “independent thinking.’ That is, not try to follow 
in a general line of thinking or investigation just because others are doing so. But let 
one’s mind travel freely and independently. 
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Another important thing I believe, is to urge geologists to come forth with their 
ideas and information no matter how out of the ordinary they may seem. For some of 
these ideas or information may be on the right track —Kent K. ALL, Consulting 
geologist and petroleum engineer, Tulsa, Okla. 


In reply to your card of inquiry regarding subjects of most usein the field of research, 
I have inserted the subject of Appraisal as I believe research and review of this subject 
would be of great practical assistance, and of increasing importance to the industry.— 
C. R. McKnicut, Arkansas Fuel Oil Co., Shreveport, La. 


In my eyes the most promising line is the study of source beds, both at the surface 
and from cores. Methods of testing for carbonaceous, bituminous and petroliferous 
fractions in the field should be sought after; the limitations of dry distillation studied; 
the factor of climate in leaching values at the surface, and the depth to which this fac- 
tor is significant seem important. 

The same ends could be achieved by work on the environment of source bed deposi- 
tion, but practically this is not so useful a means. 

Paleontology could be made a much more useful tocl by the drawing of broad- 
minded generalizations as to the distinctions and similarities of guide-fossils (mega- 
scopic, of course) and the publication of these in non-biologic language. This is not 
exactly research; it means weeding out the meaningless and statement of the fossil 
succession in terms understandable by men whose main energies are not directed to 
paleontology. 

In the states the regional picture has been very well developed, especially by such 
men as Reed. But tectonics in other parts of the globe must fall back far, even to Suess. 
The records of sedimentation and diastrophism for many areas might be gathered and 
presented merely as documentation. In time sufficient might accumulate to permit the 
drawing of valid and valuable conclusions.—-JoHn F. Mason, Socony-Vacuum Oil Co., 
Katib el Habashi, Sinai. 


Many of the problems confronting the petroleum geologist in California are di- 
rectly related to sedimentation and although many theories have been advanced to ex- 
plain some of the rapid changes in sedimentation, but very little actual research work 
has been made available. At present it appears that future prospecting in California 
will, of necessity, be towards testing possible stratigraphic traps and in the delineation 
of such prospects a comprehensive knowledge of sedimentation and environment of 
deposition would be of extreme benefit. In this connection Dr. Shepard of Scripps 
Institution of Oceanography has reported on some very interesting findings in present 
offshore deposits, which type of work, in my opinion, should be encouraged. A study of 
the effects of currents on deposition, as well as the effect of subterranean topography 
and active structural lines, may afford valuable information in the solution of problems 
involving non-uniform deposition. 

Frequently the value of oil sands must be determined not only by actual production 
tests, but by an analysis of formation samples for porosity and permeability. Questions 
in this connection involve what constitutes a relationship between these two factors: 
degree of saturation and bottom hole pressure, which should normally indicate com- 
mercial production. Private and commercial laboratories engaged in core analysis of 
this type «.: currently employing different methods in their determinations and con- 
sequently analyses are frequently, if not always, at variance with one another. A stand- 
ardization of methods and research in the relationship of the various factors should be 
of materia] benefit to those engaged in prospecting, as well as in production, and there- 
fore it is my opinion that such research should be recommended.—F. A. MENKEN, 
Tide Water Associated Oil Co., San Francisco, Calif. 


I have been thinking about a few specific problems which, as far as I know, to 
date have defied solution and which might be worthy of group study in our various 
provinces. This study might be undertaken in two phases—the first phase being the 
gathering of accurate data by regional groups of qualified men and the second being 
the compilation and study of this data by your research group. I refer specifically.to 
the following questions. 

1. Why does an area, such as the San Fernando Valley near Los Angeles and 
doubtless many other similar areas throughout the world which are closely related to 
large oil accumulations and which apparently contain the same competent formations 
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and structures as the near-by areas, remain so devoid of oil showings in the surface 
outcrops and in the many wells which have been drilled? This may go to the subject of 
time of migration, but, in the case of the San Fernando Valley, the evidence as con- 
trasted with the evidence of the nearby Los Angeles Basin is not clear. I do not believe 
it can be said that the San Fernando Valley has not been adequately tested, although 
there will doubtless be further test drilling done, resulting from seismograph 
exploration. 

2. We have to date been unable to explain the occurrence on our producing struc- 
tures of competent sand bodies which are barren of oil. These sand bodies are in some 
places above, in some places below and in places bracketed by our producing sand 
members, and the conditions of structure po stratigraphy affecting the same seem to 
be identical. Does this mean that the structure has not held with respect to certain por- 
ous members or does it go to the point of extremely selective source beds and limited 
migration? 

3. We also have the question to solve concerning a sand body or a general series of 
beds which prominently contain oil on one structure while on a near-by structure within 
the same basin, the same sand body or series is barren of oil. In the case of the latter 
structure, substantial oil accumulation may be found in other formations which are 
above or below the one which is barren. This may also go to the point of defective 
structure affecting one series or another, or possibly to the point of selective source 
beds or limited migration. 

4. We also have the problem of a sand body or series which is more commonly 
productive in a given basin than other sand bodies or series which seem to occur under 
identical conditions of stratigraphy and structure. 

5. It would also be interesting to explore into the realms of the varied hydrocarbon 
combinations which occur on seemingly similar near-by structures which variation 
gives rise to different gas-oil ratios and different conditions of drive and flow. We 
have some oils which are light, yet which seem to be almost like kerosene in being 
devoid of the lighter fractions and so limited in dissolved gas that the gas-oil ratios are 
very low even though the volume of production under water drive is very high. Such a 
case is the Gatchell sand (Eocene) production on the Coalinga nose. Elsewhere we find 
the lighter fractions retained so the reservoir and flow conditions are entirely different. 
In some places under the latter condition we find the light fractions evidently in solu- 
tion and in some places they are apparently in the gaseous phase. Does this mean a 
varied source condition causing a variation in the product as originally formed or does 
it mean a variation in the conditions of migration and entrapment with varying 
amounts of fractionation and escape of the lighter products between the time for forma- 
tion and the time of discovery by the drill?—Franx A. Morcan, Manager of explora- 
tion, Richfield Oil Corp., Los Angeles, Calif. 


I feel that there is one field of investigation, that of the geochemistry of sediments, 
which is of first importance for work in the fields which you have suggested. 

We know very little about the anamorphic and katamorphic processes which are 
involved in the production of sediments and in changing them after they are deposited. 
It seems to me that an understanding of the deposition of source beds and the genera- 
tion of oil from them can only be obtained when more is known of the processes by 
which the molecules of hydrocarbons and carbon compounds are built up and broken 
down. A much better understanding of the processes bringing about changes in the 
inorganic constituents of sediments is also necessary, because removal and addition of 
material are important factors in the determination of the amount of porosity and 
permeability possessed by sediments; and surely permeability and porosity have much to 
do with the migration and accumulation of oil. 

The search for oil from the beginning to the present has been a search for structures. 
Little attention has been given to the geological history of the region and the sedi- 
mentation, because the petroleum industry has been sold on structural conditions, but 
not on the others. Up to the present time no petroliferous province has been located 
other than by drilling where favorable structural conditions existed. This method works 
well as long as the structure happens to be in a petroliferous province, but I think you 
will agree that it is the wrong approach to the problem of finding oil, because only one 
factor, structure, has been considered. I feel that in future exploration much considera- 
tion must be given to source beds, reservoirs and geologic history if the present chance 
of success in the discovery of oil is to be maintained —A. N. Murray, Department of 
Geology, University of Tulsa, Tulsa, Okla. 
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The first field to be considered is the stratigraphy in relation to the accumulation 
of oi]. This field will probably be the hardest to find accurate data upon and is therefore 
one of the most fertile. It has the possibility of becoming the only reserve left in the far 
yet not so far distant future. It would be much to the geologist’s advantage to have a 
fair knowledge of stratigraphic traps and their possibilities when this means is the 
major one left to exploitation. 

The importance of structural traps and their relationship to the accumulation of 
oil is now one of the most important fields and so research should be continued in this 
field. It would be well to couple the stratigraphic and structural relationships together 
for the best results. 

The natural order of importance in fields brings that of geophysics as the third one 
if the first two are accepted. This is the field that will be poy close conjunction 
with geology to find the future fields. There is a very great need for better equipment 
= — in this field so it truly is of importance.—W1Li1Am Drxon NEILER, Bell- 
ville, Tex. 


The origin of oil and gas by all means! Approached through chemistry and physics, 
supported by a process of rigorous elimination of hypotheses, all of which should em- 
brace the significant relationships of oil, gas and water, interpreted in the light of ad- 
vanced views on sedimentation and structure and biology. This is a resounding sentence 
and no doubt useless!—Smpney Paice, War Department, 80 Broad St., New York. 


I am pleased to make the following suggestions. 

Geological research will probably be directed towards two ends (1) that of assistin 
in getting the greatest possible ultimate production from existing oil fields and (2 
discovery of new oil fields. With reference to the first use, it is apparent that almost 
everything listed on the enclosed card is applicable and probably research should be 
Pi in each of those classifications by those individuals best fitted to undertake 
them. 

With reference to my second grouping, that of finding more oil fields, I believe that 
because of geophysical methods which will be used almost entirely (at least in Cali- 
fornia) that the principal point involved in order to discover more oil fields in a recon- 
struction of past geography. Unconformities are tremendously important here. Seismic 
surveys as now conducted give a very close picture of underground structure, as of 
course they would give in such Mid-Continent fields as Oklahoma City and Fitts. Any 
geological research which will throw a better light on the probabilities of where major 
inconformities may be found and the reasons therefor will automatically of course fit 
in with studies of sedimentation, environment of deposition and the possible migration 
and subsequent accumulation of oil and gas and thereby of course become involved in 
the origin of the oil and gas from the point of view of assuming some particular forma- 
tion having been the source. In other words, I believe there is reason for intensive 
geological research into the realm of paleogeography to be included in your list of 
subjects for geological research.—J. R. PEMBERTON, oil umpire, Los Angeles, Calif. 


Migration and accumulation are on the card, but it seems to me there is a particu- 
lar lack of information on speed of accumulation. Since there has been so much criticism 
about leaving two-thirds, or half or some such fraction of the oil in the ground, I wonder 
if that is really so. 

In the case of the typical oil field we have concentration of oil on top of the water 
in an anticline. When the field is “‘depleted,’”’ the volume once occupied by oil is oc- 
cupied by perhaps half water and half oil. Theoretically, in sufficient time the upper 
half of the original oil volume will be occupied by all oil, below which is edge water. 
It seems to be generally believed that the time required for this re-concentration is too 
great to be of practical importance. I don’t know, but there is some suspicious evidence 
that in some instances, speed of accumulation and migration is great enough to con- 
sider. If such should be the case, there may be such a thing as what I referred to the 
other day as the recovery of the unrecoverable oil. 

It might be worth while to know the significance of production curves which fol- 
low the typical decline curve shape for a number of years, and then flatten and stay 
flat for up to at least 10 years with a fairly constant oil-water ratio. I have been in- 
clined to think that in pod instances the production rate is in equilibrium with the rate 


of migration. If it is, then the ultimate production will be nearer roo per cent than 
the conventional 25~—so0 per cent, and something will need be done with our reserve 
estimates.—WILLIAM W. Porter 11, Los Angeles, Calif. 
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I suggest that the A.A.P.G. investigate the subject of Distillate. What is distillate, 
how and when dees it occur, what is its relation to oil and gas and reservoirs, what is its 
—— value and what is the relation between petroleum reserves and distillate 
reserves 

The objection may be raised that this subject is more closely allied with petroleum 
engineering than with geology. It appears that it is a petroleum engineering problem 
in that some distillate wells, by proper completion technique, can be converted into 
oil wells but it is a geologic problem in that some reservoirs apparently can never be 
made to produce anything but distillate. The further objection may be raised to an 
A.A.P.G. research program into this subject on the ground that it is a problem local to 
the Gulf Coast, but the answer to this seems to be that when deeper drilling spreads be- 
yond the Gulf Coast into other petroleum provinces the distillate problem will appear 
there—W. G. SaviLtz, Torsion Balance Exploration Co., Houston, Tex. 


It seems to me that in the past the geologists have considered their work com- 
pleted when they located a structure and have let the engineers take the play away from 
them by studying reservoir conditions, permeability, porosity, and physical relations 
of oil, gas, and water. I believe that the geologists should call in capable physical 
chemists as the engineers have done and study the producing fields——GrorGE Saw- 
TELLE, Kirby Petroleum Co., Houston, Tex. 


It is perhaps not easy to demonstrate just how petroleum geology would be bene- 
fited by investigation of present-day sedimentation, but this may be because there is 
so little known about the subject. So far as I know the symposium on recent sediments 
which has just been completed includes largely descriptions of the sediments on the sea 
floor at the present time, but is almost entirely lacking in evidence to show whether 
all or even a large part of these sediments were deposited under poet conditions. 
The surprising amount of coarse sediment both at great distance from the coast and 
at great depths suggests that we may be dealing to a considerable extent with sediments 
formed under a different condition from what now exists. Large stretches of rocky 
bottom such as we found off the California coast add plausibility to the notion that by- 
passing of sediment is a common marine condition. In work carried on at the Scripps 
Institution we are beginning to find out about the current system which is operating 
at the various depths and in the various environments. However we have not made 
any progress to speak of in finding out about the sediment carried into the different 
areas under present conditions. Sediment traps used during the past year proved to be 
incapable of withstanding the conditions to which they were subjected so that we were 
only successful in recovering two which we had put out. 

My proposal is that research be carried on in this field of sedimentation by construct- 
ing a variety of sediment traps and securing them by strong cable and large buoys that 
will withstand storms and with large enough anchors to assure their not being dragged 
out of positions. Traps can be designed to catch sediment migrating along the bottom 
or to rest flush on the bottom in such a way as to give an indication of the rate at which 
sediments are accumulating in different environments. Also platforms could be used to 
watch the development of colonies of foraminifera and other calcareous sediment pro- 
ducers. Almost nothing is known about these. Also the levels at which sediment migrate 
could be determined by suspending funnel traps at various levels above the bottom 
along the anchor line. 

This type of research is expensive. Boats are available both on the east and west 
coast and possibly also on the Gulf coast so that the cost would come only in the instru- 
ment and the cable and buoys. Probably something like $2,000 will be necessary in 
order to carry out a project of this sort with success.—FRANCcIS P. SHEPARD, University 
of Illinois, til. 


The point upon which I would like additional information is what are the reasons 
for, or what are the limiting factors which cause the edge of accumulation of oil to 
cross contours in many of the California oil fields and elsewhere. Probably one striking 
example of this is the Torrance oil field but there are other instances in the Los Angeles 
Basin, such as Montebello and West Coyote. Also why is it that the oil is in many 
eg higher on the steep side of an anticline than the flat side? Probably these prob- 

ms have as much to do with capillarity as anything. 

It has always been my belief that the main research of geology is field work. The 
field work may, of course, be conducted from different points of view, structural, 
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stratigraphic, paleontologic, etc. Field work still is and should remain the foundation 
of most geologic research. Field work is particularly important for the young men 
who are beginning their research in geology. The National Research Council and 
similar bodies deal chiefly with research by young men. It cannot be emphasized often 
enough that field work should have vente fom over any other type of research in these 
cases 


The various other types of research that you list in your postal card, such as origin 
of oil and gas and migration, require a much broader outlook on various problems of 
geology than is the possession of most young geologists. After a certain amount of 
geologic field work has been done it is possible to understand these larger problems 
with all the implications. Many of the problems which you have listed cannot be 
approached at the present time and cannot be solved. In this category fall the origin, 
migration, and accumulation of oil and gas—H. B. STenzet, University of Texas, 
Bureau of Economic Geology, Austin, Tex. 


Fortuitously or not it appears to me that the item heading your list, i.e., “The 
Origin of Oil and Gas,” is the primary problem confronting petroleum geologists. If we 
could only be sure of exactly what type of original material or materials, under what 
original and subsequent environments gave rise to commercial deposits of oil and gas 
we would have a “‘key horizon” from which we could progress to our theories of migra- 
tion, entrapment, and recovery. Our theories (and knowledge) of all phases of the 
petroleum cycle, except that of origin, have progressed tremendously during the past 
few years. It is true that during this time there have been many noble attempts to solve 
the riddle of origin. Probably it is the great number of theories of origin that make most 
r - practicing geologists know less about this vital problem than we used to think we 

id. 


What we and future generations of petroleum geologists need is a definite theory of 
origin on which the majority of us can agree. Then we can proceed with some assurance 
to the problems of migration, efc. We, of course, trust that there will always be a 
minority that will be skeptical enough of the theory so that eventually, when all the 
present available oil has been found and recovered, the future petroleum geologists will 
be able to instruct the future petroleum geophysicists and petroleum geo-chemists 
how to produce oil with the materials at hand and with the minimum expenditure of 
energy and time. 

My suggestion is that research, and then some more research, should be done on 
the origin of petroleum. It would help if the problem were tackled with the idea that 
petroleum had originated rather frequently due to physical and chemical reactions 
taking place at or near the surface of the earth—W. W. Wartno, Tropical Oil Co., 
Colombia, S. A. 


I submit herewith the following. 
1. Alteration (metamorphism) of sediments as an index of conditions favoring the 
occurrence or absence of oil or gas. 


By way of explaining what I have in mind under Item 1 there are many areas in 
which sediments have been subjected to such processes as would result in the develop- 
ment of certain metamorphic minerals. In such areas where beds of coal are present, 
the carbon ratio theory can be applied as an index to the probable occurrence of oil or 
gas. In the absence of beds of coal, however, I feel that we might find a substitute that 
would be fully as useful and diagnostic in the type of minerals that may have been 
produced in the sediments. It occurs to me that this study would have to be largely 
on an empirical basis and that a very good place to undertake it would be in the 
Appalachian region where conditions are probably best for the early work.—O. C. 
WHEELER, International Petroleum Co., Ltd., Toronto 2, Canada. : 


It seems to me that fundamentally the order in which you list the subjects is the 
logical order in which we would desire the information. However, progress in results 
is not easiest in some of the features of most importance, as can readily be judged by 
the results of emphasis for some time past of the question of origin, migration and 
accumulation. From attendance at the meetings, it seemed to me opinion was divided 
as to whether there was migration or lack of migration. The Research Committee 
at the last convention discussed the question of dropping the emphasis on origin, 
migration and accumulation. Personally, it seemed to me that past emphasis had 
started a number to thinking along such lines and that it might be better to promote 
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a start along other lines not quite so difficult and in which results might be more 
stimulating. 

Of course, all petroleum geologists’ first aim is in the working out of structures. As 
a paleontologist, I believe that, given the ability to recognize age, any structure can 
be solved and that paleontology, where it is available, is the most direct method of 
such recognition. Every specialist is inclined to emphasize his own field. 

I am inclined to believe there is more room for improvement along the lines that I 
have heard Dr. Condra stress in his comparison of Russian and American procedure. 
We have stressed detail vertically, whereas the Russian has stressed horizontal detail, 
or, we might say, gradation. 

the areas in which I have been working of late years, I am impressed by the 
failure in correlation both on the surface and in subsurface, which I feel is due to 
improper understanding of lateral changes. While not the most important angle, it is 
one in which almost every one has some knowledge but in which as a whole I feel we 
have failed to round out our working knowledge as satisfactorily as in others.— 
M. P. Wate, Ardmore, Okla. 


In answer to your request I take the opportunity to submit my opinions about the 
lines of research best to be foHowed by Petroleum Tiestnaiete. 

It depends whether one has in mind the U.S.A. or the entire world as field for 
petroleum research. The writer has had the good fortune to see many different types 
of geology in northern parts of South America and in Europe, including Russia. And 
from a world angle of view just a few considerations may have to be marked down. 

The U.S.A. petroleum geologist is seconded by tradition in this game and by a 
fine spirit and love for exploration over vast open areas. He is liable to loose his suprem- 
acy in his line if he specializes too much and too soon in his career. 

The world over important pools are still and mainly associated with structure. 
Even in typical “shore line accumulations,” like Maracaibo Lake fields or the Maikop 
fields in the northwestern Caucasus, structure plays an important part. 

Stratigraphy cannot be separated from structure. Besides the pertinent features 
also the time of folding or of the growth of a structure wants to be established. 

Foothill environments usually afford the most attractive structures. The latter 
frequently continue out into plains which mark a sedimentary basin. 

It is probably the privilege of the petroleum geologist, that with the help of expen- 
sive geophysical research and by means of drilling carefully logged deep exploratory 
pete he will learn and has to learn, more about sedimentary basins than the academic 
geologist. 

The study of sedimentary basins appears to me to be one of the most promising 
lines of research for the A.A.P.G. The study of structure, stratigraphy and migration 
of oil are naturally involved. 

While the large part of the members of our organization are stationed in the 
States, there is nevertheless a strong group which is or which has been, at some time 
or other, working abroad. And in the future still more petroleum geologists may be 
required for foreign exploration jobs. This feature, I think should not be forgotten. 
The study of sedimentary basins should go beyond the realm of U.S.A. petroleum ge- 
ology as far as this is possible. 

And, by all means, it is hoped that A.A.P.G. will stick to geology —C. WrepEN- 
MAYER, Societa Petrolifera Italiana, Fornovo Taro-Parma, Italy. 


The research committee is particularly gratified over the results of this 
survey and of the wide variety of interest which the membership has shown 
in the subject of research. If you agree with any of the comments or sugges- 
tions which are published above or if the writers have touched upon some- 
thing of particular interest to you, it is suggested that you contact such 
writers, either directly or through the research committee, and give them the 
benefit of your ideas on the subject. In this way it is hoped that sufficiently 
strong bodies of opinion might be developed in various directions so as to 
justify the research committee in taking some action along the suggested 
fields of research. 

It is realized that the subjects listed on the cards are of a general nature 
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and that they overlap to some extent. It is planned to submit those subjects 
which are of most interest to our members to special workers in these particu- 
lar fields and ask that specific problems for research be suggested. These 
special problems within the general field will then be distributed to universi- 
ties and research organizations with the hope that they will be of interest 
and use to prospective research workers who may be looking for problems 
within the field of petroleum geology. 

In addition to satisfying the curiosity of the research committee as to 
the relative interest of our membership in the various fields of research, the 
survey has several other possible uses. Thus, it furnishes a basis for special 
emphasis in teaching and college curricula; a person entering the field of 
petroleum geology might well consider adapting his interests to those sub- 
jects which the survey indicates are of most importance; research workers 
looking for problems in petroleum geology might well use the results as a guide 
to the general fields of research which are relatively of most interest to the 
majority of petroleum geologists; and the results of this survey should furnish 
a sound basis for the development of various symposia and the publication 
of articles or even a special volume describing oil fields, with special emphasis, 
for example, on the related factors of sedimentation, reservoir conditions, 
and stratigraphy. 
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Memorial 


JOHN YOUNG SNYDER 
(1872-1939) 


The death of John Young Snyder, Tuesday, January 10, 1939, removed 
from the ranks of the American Association of Petroleum Geologists, one of 
its past-presidents, and one of its most outstanding members. 

He is survived by his wife, Mrs. Hattie O’Kelly Snyder, two sons, J. Y. 
Snyder, Jr., of Baton Rouge, Louisiana, Millard Purnell Snyder, a student at 
Tulane University, one daughter, Mrs. Elizabeth Lohman of Chicago, and a 
brother, W. M. Snyder of Winnsboro, Louisiana. 

Mr. Snyder was born on Cuba Plantation near Winnsboro, Louisiana, 
January 30, 1872. His father was Caleb H. Snyder who came from Pennsyl- 
vania and settled near Winnsboro, and his mother was Jane Cordill Snyder, 
a native of Tensas Parish, Louisiana. 

Mr. Snyder received his educational training at Jefferson Military Acad- 
emy near Natchez, Mississippi; Vanderbilt University, where he specialized 
in geology; and he graduated at Tulane University receiving an M.S. degree, 
majoring in engineering and architecture. 

As a student in Tulane he became interested in the then very vital prob- 
lem of how to keep seepage water out of New Orleans, especially when the 
water in the river, held back by the levee, would be several feet higher than 
the level of the streets in the city. The enormous hydraulic pumps now in use 
by the City of New Orleans are the product of his ingenuity. 

Mr. Snyder moved to Shreveport in 1899 and for a number of years de- 
voted his time to engineering and architectural work and his success and ac- 
complishments in those fields would have satisfied one of lesser ambition. 

When the first oil was discovered in the Shreveport district, Mr. Snyder 
became intensely interested in it, and from that time to the day he became 
incapacitated for work, 5 years ago, he was one of the outstanding figures in 
the development of northwestern Louisiana as an oil-producing district. He 
was the first to see the necessity of accurately kept logs and elevations of wells 
and he made the first contour map of the Shreveport district. He had faith in 
the oil possibilities of northern Louisiana, and he never ventured far from his 
native state in his personal investments. 

As an independent geologist he gave information freely to drillers and op- 
erators alike, and, in return, he secured many confidential cores and logs of 
wells, information which was later used in working out subsurface conditions 
of northern Louisiana. During the early years of his geological activities his 
office was a clearing house of free information. 

A man’s life is judged by its results. With his well trained mind Mr. 
Snyder never wrote a scientific treatise, and he left behind very few subsur- 
face contour maps, yet in the discovery of the following oil and gas fields of 
Louisiana he left a record that few geologists will ever attain. It is the dis- 
covery of Elm Grove, Haynesville, Bellevue, Homer, Sugar Creek, Sligo, and 
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White Sulphur Springs of northern Louisiana, and the Lirette gas field of 
Terrebonne Parish of southern Louisiana, that brought the name of John 
Snyder before the oil and geological fraternities. 

When he had sufficient information to outline a prospective field he called 
in a group of his associates who had faith in his geological ability, and his 
commercial success in Homer, Haynesville, Bellevue, Sligo, and other fields 
is well known to his friends and associates. 

Mr. Snyder is credited with being the first one to make and put into use 
a core barrel with teeth cut on the end of ordinary 3- or 4-inch pipe. At least, 
he was the first one to use it in the Shreveport district. He is also the first 
to suggest and supervise the use of cement in setting casing in wells. 

Mr. Snyder numbered his friends from every walk of life. He loved the 
fellowship of his friends, and for 4 or 5 years previous to his physical break- 
down he kept his office open chiefly for association. He befriended many wor- 
thy young men with financial aid and after graduation assisted them in get- 
ting their first jobs. His advice and counsel were sought by men in many walks 
of life. His droll humor and rich storehouse of information on almost any sub- 
ject of conversation drew men to him and made him a most charming com- 
panion and friend, and his passing is our distinct loss. 

In the History of Shreveport and Shreveport Builders by Lilla McLure and 
J. Ed Howe, published in 1937, the following introductory paragraph on the 
life and accomplishments of John Young Snyder shows the high esteem in 
which he is held by the people of Shreveport: “No citizen of Shreveport has 
contributed more toward its growth and development and the growth and 
development of the territory surrounding the city than John Young Snyder, 
engineer, architect, and geologist.” 


A. F, CrIpER 


SHREVEPORT, LOUISIANA 
February 8, 1939 
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CURRENT NEWS AND PERSONAL ITEMS 
OF THE PROFESSION 


KENNETH DALE OWEN spoke before the Shreveport Geological Society, 
on February 3, the subject being ‘Correlations of Surface and Subsurface in 
Two Typical Gulf Coastal Areas.” 


Ira H. Cram, secretary-treasurer of the A.A.P.G., addressed the Okla- 
homa Oil Scouts Association at Enid, last month. 


H. E. Repmon, of Wichita, Kansas, who has been with the National Re- 
fining Company for 9 years, was promoted, February 1, to the position of 
superintendent of exploration in the area west of the Mississippi River. This 
department includes the divisions of land and lease, geological, geophysical, 
scouting, and consulting production engineering. 


Don B. Goutp discussed the “Geologic History of the Southern Part 
of the Front Range,” at the regular meeting of the Rocky Mountain Associa- 
tion of Petroleum Geologists, at Denver, Colorado, February 6. 


Joun G. BartRay, division geologist of the Stanolind Oil and Gas Com- 
pany, Tulsa, Oklahoma, reviewed ‘Rocky Mountain Geology,” before the 
Tulsa Geological Society, February 6. 


H. M. Horton, chief geologist of the Superior Oil Company, Houston, 
Texas, and a director of the company, has resigned and is specializing inde- 
pendently in geology, geophysics, and land work. 


CHarLtes E. Ciowe, Ardmore, Oklahoma, is executive manager of 
the new Stripper Well Association of Oklahoma. 


H. C. ARNOLD, in charge of land and geological work of the British Amer- 
ican Oil Producing Company, Tulsa, has been elected a vice-president of the 
company. 


MALvin G. Horrman, chief geologist of the Midco Oil Corporation, 
Tulsa, addressed the Mid-Continent Royalty Owners Association on the 
subject of chemical analysis of soil in exploration work, February 7, at the 
Mayo Hotel, Tulsa. 


G. R. SPARENBERG, formerly at Owensboro, Kentucky, may be ad- 
dressed at 1802 Nueces Street, Austin, Texas. 


O. L. Brace, consulting geologist of Houston, Texas, was in New York 
during February, attending a conference in relation to the Greek oil conces- 
sions of Wm. Helis. Brace is directing the geological investigations that are 
now in progress in Greece. 


GEorGE H. Girty, geologist and paleontologist of the U. S. Geological 
Survey who specialized on Carboniferous formations, died on January 27 at 
the age of 69 years. 
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Frep W. Bates, geologist with the Continental Oil Company at Lafay- 
ette, Louisiana, has resigned that position to engage in consulting geologic 
and micropaleontologic work in the Gulf Coast of Louisiana. 


Tan CAMPBELL and JoHN H. Maxson, of the California Institute of Tech- 
nology, are the authors of “Geological Studies of the Archean Rocks at Grand 
Canyon, Arizona,” published in the Carnegie Institution of Washington Year 
Book No. 37 (1938), pp. 359-64. 


Norman H. talked on Geology of the Golden Area,” 
at the February 20 meeting of the Rocky Mountain Association of Petroleum 
Geologists at Denver, Colorado. 


M. G. Horrman, chief geologist of the Midco Oil Corporation, spoke 
before the Tulsa Geological Society, February 20, at the University of Tulsa, 
on the subject, ““Réle of Isostasy in Mountain Building.” 


N. W. Bass, of the United States Geological Survey, Tulsa, and H. M. 
Smiru, of the United States Bureau of Mines, Bartlesville, Oklahoma, pre- 
sented their paper on the “Relationship of Oils in Mississippian Limestone 
and Shoestring Sands of the Cherokee Shale in Osage County, Oklahoma, and 
a part of Southeastern Kansas,” before the Tulsa Geological Society, Febru- 
ary 20. 


The officers of the Ardmore Geological Society, Ardmore, Oklahoma, are: 
president, Don L. Hyatt, district geologist for the Carter Oil Company; 
vice-president, J. P. Git, district geologist for the Sinclair Prairie Oil Com- 
pany; and secretary-treasurer, W. Morris GuTHREY, district geologist for 
The Texas Company. 


The officers of the Shawnee Geological Society, Shawnee, Oklahoma, are: 
president, Roy P. LEHMAN; vice-president, J. LAWRENCE Mutr; secretary- 
treasurer, Tom L. GIRDLER, JR. 


The Western Kentucky Geological Society, Owensboro, Kentucky, has 
elected the following officers for 1939: president, N. W. SHIARELLA; vice- 
president, GzorGE R. WESLEY; secretary-treasurer, RALPH E. KNIPE. 


The Illinois Geological Society presented the following program at the 
U. S. Grant Hotel, Mattoon, Illinois, February 17: “Geology of the Basin 
Fields of Southeastern Illinois,” by Lynn K. LEE of the Pure Oil Company, 
and “Mississippian Border of the Eastern Interior Basin,” by J. MARVIN 
WELLER of the Illinois State Geological Survey. 


Rosert M. KLEINPELL, consulting micropaleontologist with laboratories 
at Bakersfield, California, is devoting part of his time to instruction in micro- 
paleontology in the Division of the Geological Sciences at the California 
Institute of Technology at Pasadena. 


W. M. PtasteER is employed by Wm. M. Barret, Inc., consulting geo- 
physicists, Shreveport, Louisiana. 


The Southwestern Geological Society at Austin, Texas, has elected the 
following officers: president, DuncAN McConneELL, University of Texas; 
vice-president, Leo HeENnpricKks, Bureau of Economic Geology, Austin; 
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secretary-treasurer, W. C. Ixrns, University of Texas. Meetings will be held 
on every third Friday at 8:00 p.m. at the University of Texas, Geology 
Building 14. 


The North Texas Geological Society, Wichita Falls, Texas, recently 
elected the following officers: president, Tom F. Petry, Humble Oil and Re- 
fining Company; vice-president, Paut E. M. Purcett, 701 Hamilton Build- 
ing; secretary-treasurer, Or10onN A. DANIEL, 814 Hamilton Building. 


K. WASHINGTON Gray, formerly with the Anglo-Iranian Oil Company, 
Ltd., London, is now chief geologist of the Australasian Petroleum Company 
Pty. Ltd., Port Moresby, Papua. 


Otto GuTzwILleER, of Bremgarten, Aargau, Switzerland, is engaged in 
exploration in Peru for several months. 


CHESTER K. WENTWORTH is the author of ‘Ash Formations of the Island 


of Hawaii,” the recently published third special report of the Hawaiian 


Volcano Observatory, of which T. A. JacGar is director. 


Joun CLarK spoke on “Eocene Streams and Mountains of Northeastern 
Utah,” before the Rocky Mountain Association of Petroleum Seem at 
Denver, Colorado, March 6. 


The officers of the Alberta Society of Petroleum Geologists, Calgary, 
Alberta are: president, JosrepH S. Irwin, consultant, 812 Lancaster Building; 
vice-president, VERNON TayLor, Black Diamond, Alberta; secretary-treas- 
urer, J. OwER; business manager, B. L. THorNE, Canadian Pacific Railway 
Company, National Resources Department, Calgary, Alberta. 


Joun L. Ricu, associate professor of geology at the University of Cin- 
cinnati, is spending several months with his wife and daughter, touring South 
America by air, gathering first hand evidence on structure and tectonics, and 
visiting mining districts in Chile, Bolivia, and Peru. 


N.H. Darton, since his retirement from the U. S. Geological Survey, has 
continued field work on the structure of part of the Atlantic Coastal Plain on 
grants from the Penrose fund of the Geological Society of America. Reports 
on sand and gravel of Maryland and structure of the northern anthracite 
basin are being published by the Survey and a geologic and topographic map 
of South Dakota is in preparation. Considerable expert work has been done on 
foundations and dam sites and studies have been made of certain problems 
connected with potash mining in New Mexico. 


The South Louisiana Geological Society, Lakes Charles, Louisiana, pre- 
sented the following program, February 21: ‘““The Sparta-Wilcox Trend,” by 
Joun D. Topp of the consulting firm of Roper and Todd, Houston, Texas, and 
“The Origin of the Cap Rock of Louisiana Salt Domes,” by Ratpu E, 
TAYLOR of the Freeport Sulphur Company. 


OtarF P. Jenxrns, chief geologist of the State Division of Mines, San 
Francisco, lectured before the California Academy of Sciences at Golden Gate 
Park, San Francisco, on “Salient Events in the Geological History of Cali- 
fornia.” 
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MEMBERSHIP APPLICATIONS APPROVED FOR PUBLICATION 
(Continued from page 357) 


FOR ACTIVE MEMBERSHIP 


George Howard Burress, Oklahoma City, Okla. . 

Irving Perrine, Albert S. Clinkscales, Hubert E. Bale 
Joseph Hayes Girdler, Mattoon, Ill. 

T. E. Weirich, J. K. Knox, D. E. Lounsbery 
Leo Ray Newfarmer, Houston, Tex. 

Roy R. Morse, W. Dow Hamm, Paul B. Hunter 


FOR ASSOCIATE MEMBERSHIP 


Stewart Barclay, Bartlesville, Okla. 

William Henry Courtier, D. E. Lounsbery, Hugh W. O’Keeffe 
William George Blackwell, Golden, Colo. 

W. A. Waldschmidt, Dart Wantland, F. M. Van Tuyl 
Robert Ranney Harbison, Wichita, Kan. 

Howard S. Bryant, Phil K. Cochran, Edward A. Koester 
Clifford Garland Hardin, Hazard, Ky. 

E. E. Brossard, P. E. Nolan, Hollis D. Hedberg 
Manley Osgood, Jr., Saginaw, Mich. 

Kurt H. de Cousser, Virgil R. D. Kirkham, Raymond S. Hunt 


FOR TRANSFER TO ACTIVE MEMBERSHIP 


Dan D. Heninger, Wichita Falls, Tex. 

Frank R. Clark, Ira Otho Brown, A. K. Tyson 
James Ceci! Nelson, San Antonio, Tex. 

Joseph M. Dawson, Willis Storm, R. F. Schoolfield 
Edwin F. Ustynik, El Dorado, Ark. 

Roy T. Hazzard, W. B. Weeks, A. F. Crider 
Ralph E. Warner, Abilene, Tex. 

M. G. Cheney, K. B. Nowels, Riley G. Maxwell 
Arthur A. Wedel, Tulsa, Okla. 

R. A. Liddle, F. E. Poulsen, C. M. Nevin 
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PROFESSIONAL DIRECTORY 


Space for Professional Cards Is Reserved for 
embers of the Association. For Rates Apply to 
A.A.P.G. Headquarters, Box 979, Tulsa, Oklahoma 


CALIFORNIA 


WILLARD J. CLASSEN 
Consulting Geologist 
Petroleum Engineer 


1093 Mills Building 
SAN FRANCISCO, CALIFORNIA 


RICHARD R. CRANDALL 
Consulting Geologist 


404 Haas Building 
Los ANGELES, CALIFORNIA 


J. E. EATON 
Consulting Geologist 


2062 N. Sycamore Avenue 
LOS ANGELES, CALIFORNIA 


PAUL P. GOUDKOFF 
Geologist 


Geologic Correlation Foraminifera 
and Mineral Grains 


799 Subway Terminal Building 
Los ANGELES, CALIFORNIA 


VERNON L. KING 
Petroleum Geologist and Engineer 


1227 Bank of America Building 
Los ANGELES, CALIFORNIA 


CHAS. GILL MORGAN 


United Geophysical Company 


Pasadena California 


WALTER STALDER 
Petroleum Geologist 
925 Crocker Building 
SAN FRANCISCO, CALIFORNIA 


R. L. TRIPLETT 
Contract Core Drilling 


‘ 2013 West View St. 
WHitney 9876 Los ANGELES, CALIF. 


R. W. SHERMAN 
Consulting Geologist 
Pacific Mutual Building 


523 West Sixth St. 
Los ANGELES 
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COLORADO 


HEILAND RESEARCH CORPORATION 
Registered Geophysical Engineers 


— Instruments — 
— Interpretations — 


C. A. HgILAND Club Bldg. 
President Denver, COoLo. 


CUBA 


R. H. PALMER 
Petroleum Geologist 


Examinations and Reports on 


Cuban Oil Lands 
Neptuno 1060 HasBana, CuBa 
KANSAS 
MARVIN LEE 
HOLL AND OBORNE Consulting Petroleum Geologist 
Consulting Geologists 1109 Bitting Building 
Wicuita, KANSAS 
Office: 3-8941 Residence: 4-4873 
F. G. Hott Harry W. Osorne 
GEOLOGY AND PRODUCTION PROBLEMS OF 
4121 East English 1328 North Tejon St. OIL ane GAS IN THE UNITED STATES 
Wichita, Kansas Colorado Springs, Colo. Formerly Technical Adviser to State Corporation 
Commission. Official mail should be addressed to 
the Commission. 
L. C. MORGAN 


Petroleum Engineer and Geologist 
Specializing in Acid-Treating Problems 
358 North Dellrose 
Wicnita, Kansas 


LOUISIANA 


WILLIAM M. BARRET, INC. 
Consulting Geophysicists 


Specializing in Magnetic Surveys 


Giddens-Lane Building SHREvEPORT, La. 


MICHIGAN 


NEW MEXICO 


WILLIAM F. BROWN 
Consulting Geologist 


Box 302 Mount PLEASANT, MICH. 


RONALD K. DsFORD 
Geologist 


ROSWELL MIDLAND 
New Mexico TEXAS 


¢ 
x 
q 
4 | 
— 
| 
4 
| 
| 
| 
\ 
i 
= 
4 
- 
| 
4 
al 


Bulletin of The American Association 


of Petroleum Geologists, March, 1939 


xi 


NEW YORK 
FREDERICK G. CLAPP BROKAW, DIXON & McKEE 
Consulting Geologist Geologists Engineers 
OIL—NATURAL GAS 
i i i 
50 Church Street 
NEW YORK 120 Broadway Gulf Building 
New York Houston 
OHIO 
A. H. GARNER 
Geologist Engineer JOHN L. RICH 
Geologist 
PETROLEUM 
NATURAL GAS Specializing in extension of ‘‘shoestring’’ pools 
University of Cincinnati 
120 Broadway New York, N.Y. Cincinnati, Ohio 
OKLAHOMA 
GINTER LABORATORY 
ELFRED BECK CORE ANALYSES 
Geologist Permeability 
Porosity 
525 National Bank of Tulsa Building Senenees 
TULSA OKLAHOMA R. L. GINTER 
Owner 118 West Cameron, Tulsa 
R. W. Laughlin L. D. Simmons 


MALVIN G. HOFFMAN 
Geologist 


Midco Oil Corporation 
Midco Building 
TULSA, OKLAHOMA 


WELL ELEVATIONS 
Oklahoma, Kansas, Texas, and 
lew Mexico 
LAUGHLIN-SIMMONS & CO. 
605 Oklahoma Gas Building 


TULSA OKLAHOMA . 


MID-CONTINENT TORSION BALANCE SURVEYS 
SEISMIC AND GRAVITY INTERPRETATIONS 


KLAUS EXPLORATION COMPANY 


A. I. LEVORSEN 


Petroleum Geologist 


H. KLAUS 
Geologist and Geophysicist 221 Woodward Boulevard 
Broadway Tower Benson Building TULSA OKLAHOMA 
Enid, Okla. Lubbock, Texas 
G. H. WESTBY 


GEO. C. MATSON 
Geologist 


Philcade Building Tutsa, OKLA. 


Geologist and Geophysicist 
Seismograph Service Corporation 


Kennedy Building Tulsa, Oklahoma 
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PENNSYLVANIA 


HUNTLEY & HUNTLEY 
Petroleum Geologists 
and Engineers 


L. G. HuNTLEY 
R. Jr. 
Grant Building, Pittsburgh, Pa. 


TEXAS 


JOSEPH L. ADLER 
Geologist and Geophysicist 


Consultant and Contractor in Geological and 
Geophysical Exploration 


325 Esperson Bldg. 
HOUSTON, TEXAS 


MID-CONTINENT TORSION BALANCE SURVEYS 
SEISMIC AND GRAVITY INTERPRETATIONS 


KLAUS EXPLORATION COMPANY 
H. KLAUS 
Geologist and Geophysicist 


Broadway Tower Benson Building 
Enid, Okla. Lubbock, Texas 


DONALD C. BARTON 
Geologist and Geophysicist 


Humble Oil and Refining 
Company 


HOUSTON TEXAS 


D'ARCY M. CASHIN 
Geologist Engineer 


Specialist, Gulf Coast Salt Domes 
Examinations, Reports, Appraisals 
Estimates of Reserves 


705 Nat'l. Standard Bldg. 
HOUSTON, TEXAS 


E. DgGOLYER 
Geologist 
Esperson Building 
Houston, Texas 
Continental Building 
Dallas, Texas 


ALEXANDER DEUSSEN 
Consulting Geologist 
Specialist, Gulf Coast Salt Domes 


1006 Shell Building 
HOUSTON, TEXAS 


DAVID DONOGHUE 
Consulting Geologist 


Appraisals - Evidence - Statistics 


F. B. Porter R. H. Fash 
President Vice- President 
THE FORT WORTH 
LABORATORIES 


Analyses of Brines, Gas, Minerals, Oil, Inter- 
pretation a Water ‘analgess. Field Gas Testing. 


HUDNALL & PIRTLE 
Petroleum Geologists 


Appraisals Reports 
Peoples Nat'l. Bank Bldg. TYLER, TEXAS 


Forth rth National 3 
828% Monroe Street FORT WORTH, TEXAS 
Long Distance 138 
J. S. HupNatt G. W. Pirate 


JOHN S. IVY 
Geologist 


921 Rusk Building, HOUSTON, TEXAS 
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TEXAS 


W. P. JENNY 
Geologist and Geophysicist 
Gravimetric 
Magnetic 
Surveys and Interpretations 
907 Sterling Bldg. HOUSTON, TEXAS 


Seismic 
Electric 


GEO. C. McGHEE 
Geologist and Geophysicist 


NATIONAL GEOPHYSICAL COMPANY 
Tower Petroleum Building 
DALLAS, TEXAS 


DABNEY E. PETTY 
315 Sixth Street 
SAN ANTONIO, TEXAS 


No Commercial Work Undertaken 


E. E, 
SUBTERREX 
BY 
Geophysics and Geochemistry 


Esperson Building Houston, Texas 


A. T. SCHWENNESEN 
Geologist 


1517 Shell Building 
HOUSTON 


ROBERT H. DURWARD 
Geologist 
Specializing in use of the magnetometer 
and its interpretations 
1431 W. Rosewood Ave. 


San Antonio, Texas | 


W. G. Savitts J. P. A. C. PAGAN 


TORSION BALANCE 
EXPLORATION CO. 


Torsion Balance Surveys 


1404-10 Shell Bldg. 
HOUSTON 


Phone: Capitol 1341 
TEXAS 


HAROLD VANCE 
Petroleum Engineer 
Petroleum Engineering Department 
A. & M. College of Texas 
COLLEGE STATION, TEXAS 


CUMMINS & BERGER 
Consultants 
Specializing in Valuations 
Texas & New Mexico 


1601-3 Trinity Bldg. Ralph H. Cummins 
Fort Worth, Texas Walter R. Berger 


WM. C. McGLOTHLIN 
Petroleum Geologist and Engineer 
Examinations, Reports, Appraisals 
Estimates of Reserves 
Geophysical Explorations 
806 State Nat'l. Bank Bldg., CORSICANA, TEXAS 


WEST VIRGINIA 


WYOMING 


DAVID B. REGER 
Consulting Geologist 


217 High Street 
MORGANTOWN WEST VIRGINIA 


E. W. KRAMPERT 
Geologist 


P.O. Box 1106 
CASPER, WYOMING 
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DIRECTORY OF 
GEOLOGICAL AND GEOPHYSICAL 
SOCIETIES 


For Space Apply to A.A.P.G. Headquarters 
ulsa, Oklahoma 


Box 979, T 
COLORADO KANSAS 
ROCKY MOUNTAIN KANSAS 
ASSOCIATION OF PETROLEUM GEOLOGICAL SOCIETY 
WICHITA, 
GEOLOGISTS H. Norton 
DENVER, COLORADO Atlantic Refining Company 
President - - Warren Thompson Consulting Geologist 
985 | Gilbert Street, Boulder Secretary-Treasurer - on Carpenter 
1st Vice- — B. Miller Consulting Geolog 
1336 Gaylord Street Manager of Well Log Bureau - Sarvel E. White 
2nd Presiden - - Harold N. Hickey Regular Allis Hotel, first 
U. S. National Bank Building wa 


4 Uz S. Customs Building 


month, 6:15 P.M., Auditorium 


The Society sponsors the Kansas Well Bureau 
is ted at 412 Union Bank 
uilding. 


LOUISIANA 


THE SHREVEPORT 
GEOLOGICAL SOCIETY 


SHREVEPORT, LOUISIANA 


Secretary-Treasurer - - + + = E. F. Mi 
Bay Oil Corporation, 911 Commercial Bank 


Meets the first Friday of month, 7:30 P.M., 
Civil Courts Room, Caddo Parish Court House. 
ial dinner meetings by announcement. 


SOUTH LOUISIANA GEOLOGICAL 
SOCIETY 


LAKE CHARLES, LOUISIANA 


President - Dean F. Metts 
Humble Oil & Refining, Co., Crowley, La. 
Vice- - McGlasson 

Stanolind Oil and Gas Com; 
Grigsby 


Stanolind Oil and Gas 
Treasurer - Hoskins 
Shell Petroleum Corporation 


Meetings: Luncheon 1st Wednesday at Noon 
(12:00) and business meeting third Tuesday of each 
month at 7.00 P.M. at the Majestic Hotel. Visiting 
geologists are welcome. 


Secretary 


MICHIGAN 


MICHIGAN 
GEOLOGICAL SOCIETY 
President - - Carl C, Addison 
The Pure ‘Oil “Company, 


Vice-President - ed B. Maebius 
Gulf Oil ‘Corporation, 
Secretar - _ R. P. Grant 
ichigan Geological Survey, Lansing 
Business Moor Helen Martin 
igan Geological Survey 
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Vice-President - - + + L. Harlowe 
§ Grogan Oil Company 
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OKLAHOMA 


ARDMORE 
GEOLOGICAL SOCIETY 
ARDMORE, OKLAHOMA 


President- - - - - Don L. Hyatt 
Carter Oil Company 
Vice-President - - - - J. P. Gill 
Sinclair Prairie Oil Company 


Secretary-Treasurer - W. Morris Guthrey 
The Texas Company 


ber to Ma First Tuesday of each month, from Octo- 
> ee inclusive, at 7:30 P.M., Dornick Hills 


OKLAHOMA CITY 
GEOLOGICAL SOCIETY 
OKLAHOMA CITY, OKLAHOMA 
President - - Dan O. Howard 
Oklah oma Corporation Commission 
Vice-President - - Albert S. Clinkscales 
Consulting Geologist, Colcord Building 


Secretary-Treasurer R. 
Magnolia Petroleum “Corporation 


Meeti echnical Floor, Commerce Build- 
ing: nic: Lee second each 
month, 8:00 Luncheons, every ‘Monds lb 


12:15 P.M. 


SHAWNEE 
GEOLOGICAL SOCIETY 
SHAWNEE, OKLAHOMA 


President - -_ Roy P. Lehman 

Phillips Petroleum Company 

Vice-President - J. Lawrence Muir 
Amerada Petroleum “Corporation 


Secretary-Treasurer - - ‘om M. Girdler, Jr. 
Sinclair Prairie Compeny 


the fourth Monday of each month at 8:00 


Meets 
P.M., at the Aldridge 1. Visiting geologists 
welcome. 


THE STRATIGRAPHIC 
SOCIETY OF TULSA 
TULSA, OKLAHOMA 
President - - = « « 
eside Tie L. H. Lukert 
ice-Presiden: oa’ =. Johnston 
Secretar Constance 
ide Water Associated Oil Company 


Meetings: Second and fourth Wednesdays, each 
—. from October to May, inclusive, 2 8:00 


TULSA 
GEOLOGICAL SOCIETY 
TULSA, OKLAHOMA 
President- - - - - + + + Robert H. Wood 


‘ood 
Ist Vice-President -_- - Charles Ryniker 
ulf Oil Corporation 
2nd Vier J. D. McClure 


Oil Company 
Secretary-Treasurer - erritt H. Brown 
Darby Petroleum 
Editor - - J. Clark 
Tide Water Associated Oil Fe 3, 
Associated Editor - - - - Maurice R. Teis 
i wo ake Companies h th, 
leetings: First and thir ondays, each mon 
May, inclusive, at 8:00 pP.M., 
floor, Tulsa uilding. Luncheons: Every 
nee. Michaelis Cafeteria, 507 South Boulder 
venue. 


TEXAS 
DALLAS EAST TEXAS GEOLOGICAL 
PETROLEUM GEOLOGISTS 
DALLAS, TEXAS TYLER, TEXAS 

President - - Oil ce» Rettger President Shell A. Wright 
Vice-President - Clawson Vice-President E. M. Rice 
- - -  R, J. Forsyth 

Seaboard Oil C mpany Secretary-Treasurer - F. J. Schempt 


Executive Committee - - - Eugene McDermott 


Meetings: Regular luncheons, first Monday of each 
month, 12: 13 noon, Petroleum Club. Special night 
meetings by announcemen 


Stanolind Oil and Gas 


Meetings: and by call. 
Luncheons: Every Friday, Blue Room, Blackstone 
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TEXAS 
HOUSTON 
GEOLOGICAL SOCIETY GEOLOGICAL SOCIETY 
FORT WORTH, TEXAS HOUSTON, TEXAS 

Presid eae Earle Brown President - - - David Perry Olcott 

Geologist, Trinity Like Building Humble Oil and Company 
Vice-President - A. Weingartner 

The Texas Company Oil and Gas 
cua” Lipscomb Secretary-Treasurer - om” D. Speed, Jr. 


Monde. at Hotel, every 
executive com- 
~y Vibting are welcome to all 


ar yun | held every Thursday at noon Ping 

o'clock) above Kelly’s Restaurant, 910 Texas Ave- 
nue. For any —— pertaining to the meetings 
write of cal secretary. 


NORTH TEXAS 
GEOLOGICAL SOCIETY 
WICHITA FALLS, TEXAS 

Tom F. 


Vice-President aul E. M. Purcell 
701 "Hamilton Building 


Secretary-Treasurer Orion A. Daniel 
Consulting Geologist 
814 Hamilton Building 


Luncheons and evening programs will be an- 
nounced. 


SOUTH TEXAS GEOLOGICAL 
SOCIETY 


SAN ANTONIO CHRISTI 


President - W. A. Maley 
Humble Oil and Refining Company, Corpus Christi 
Vice-President - - - -W.W. McDonald 
rkansas Natural Gas C pany, San A 
Secre: Cc. C. Miller 
he Texas Company, Corpus Christi 
Commitiee- - - - D. G. Barnett 
Meetings: Third Friday of each month at 8 P.M. 
at the Petroleum Club. Luncheons every Monda 
noon at Petroleum Club, Alamo National Build- 
ing. . Antonio, and at Plaza Hotel, Corpus 
fi 


SOUTHWESTERN GEOLOGICAL 
SOCIETY 


President - - - Duncan McConnell 
Univ. Texas, Dept. of Geology 


Vice-President - 
Bureau of Economic 


RY -Treas - W.C. Ikins 
Univ Texas, Dept. ‘of “Geology 


Meetings: E third Friday at 8:00 p.m. at the 
University Texas, Geology Building 14. 


WEST TEXAS GEOLOGICAL 
SOCIETY 


MIDLAND, TEXAS 
President - - + Berte R. Haigh 
University Lands 


Vice-President W. C. Fritz 
Skelly Oil Company, Midland 


Secretary-Treasurer - J. E. Simmons 
Continental ‘Oil “Company 


Meetings will be announced 


WEST VIRGINIA 


THE APPALACHIAN GEOLOGICAL 
SOCIETY 


CHARLESTON, WEST VIRGINIA 
P.O. Box 1435 
Robert C. 
Owens, Libbey- Owens “Gas Department 
Vice President, J. R. Lockett 
io Fue! as Compan 
Columbus, O! 


Godfrey L. Cabot, Inc., Box 348 


Meetings: Second Monday, each month, at 6:30 
P.M., wha Hotel. 


THE SOCIETY OF 
EXPLORATION GEOPHYSICISTS 


President - - + F. M. Kannenstine 
Kannenstine Laboratories, Houston, Texas 
2011 
Vice-President - - . Born 
Oklahoma 
Editon - - + + M. M. Slotnick 
Humble Oil & Refining Co., Houston, Texas 


Secretary-Treasurer - + + + + +H. B. Peacock 


Inc., Houston, Texas 
Esperson Building 
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TRIANGLE BLUE PRINT & SUPPLY COMPANY 


Representing Complete Reproduction Plant 


W. & L. E. Gurley . 
Spencer Lens American Paulin Instruments Repaired 


12 West Fourth Street, Tulsa, Oklahoma 


| GEOGEL HI SPEED 


os 


REVUE DE GEOLOGIE 


et des Sciences connexes 


RASSEGNA DI GEOLOGIA 
e delle Scienze affini 


ELGIQ 


Subscription, Vol. XIX (1939), 35 belgas 


Abstract owe published monthly with the cod 

B E and under the auspices of the SOCI 

tion of several scientific institutions, geological surveys, and correspondents in all countries of the world. 
GENERAL OFFICE, Revue de Géologie, Institut de Géologie, Université de Liége, Belgium. 


TREASURER, Revue de Géologie, 35, Rue de Armuriers, Liége, Belgium. 


REVIEW OF GEOLOGY 
and Connected Sciences 


RUNDSCHAU FUR GEOLOGIE 
und verwandte Wissenschaften 


ration of the FONDATION UNIVERSITAIRE DE 
UE with the collabora- 


GEOLOGIQUE DE BELGIQ 


Sample Copy Sent on Request 


The Annotated 


Bibliography of Economic Geology 
Vol. XI, No. | 


Now Ready 


Orders are now being taken for the 
entire volume at $5.00 or for individual 
numbers at $3.00 each. Volumes I-X can 
still be obtained at $5.00 each. 


The number of entries in Vols. IX and 
X is 4,997. 


Of these, 1,348 refer to petroleum, gas, 
etc, and geophysics. They cover the 
world, 


If you wish future numbers sent you 
promptly, kindly give us a continuing 
order. 


An Index of the 10 volumes will be issued in 
December. Price: $5.00 


Economic Geology Publishing Co. 
Urbana, Illinois, U.S.A. 


For 
SEISMOGRAPH RECORDS 
use 
EASTMAN RECORDING 
PAPERS 
PREPARED DEVELOPER 
AND FIXING POWDERS 


Supplied by 


EASTMAN KODAK STORES, INC. 


1010 Walnut Street 1504 Young Street 
Kansas City, Mo. Dallas, Texas 


— “mEDAL Ome 
i 
ILLINOIS POWDER MFG. CO. 4 
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REFLECTION 
SEISMOGRAPH 
SURVEYS 


The cumulative experience of a large num- 
ber of field crews in diverse localities, and 
constant research in both field and labora- 
tory enables us to render a Seismograph 


Service which we believe to be unequalled. 


Fully experienced crews available for work 
anywhere in the United States and Foreign 


Countries. 


WESTERN GEOPHYSICAL COMPANY 


HENRY SALVATORI, PRESIDENT 


EDISON BLDG. PHILCADE BLDG. 
LOS ANGELES, CALIF. TULSA, OKLAHOMA 
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PRACTICAL PETROLEUM 
ENGINEERS’ HANDBOOK 


BY JOSEPH ZABA, E.M.M.Sc. 
Petroleum Engineer, Rio Bravo Oil wane 


and 


W. T. DOHERTY 
Division Superintendent, Humble Oil & Refining Company 


For a number of years there has been a growing demand for a handbook containing formulae 
and other practical information for the benefit of the man working in the production and drilling 
branches of the oil industry. So great has been this need that many engineers have tried to ac- 
cumulate their own handbooks by clipping tables, formulae and fig from scores of sources. 


The co-authors of this volume discovered by coincidence that each had been for a period 
of several years accumulating practical data which through their collaboration appears in this 
book. Both of them are men who have not only received theoretical training but who have had 
many years of practical experience as engi in dealing with every day oil field drilling and 
production problems. 


As a result of this collaboration of effort the publishers of this volume feel that it is a most 
valuable contribution to oil trade literature. 


Its purposes are distinctly practical. The tables, formulae, and figures shown are practical 
tather than theoretical in nature. It should save the time of many a busy operator, eng 
superintendent, and foreman. 


TABLE OF CONTENTS 


Chapter |—General Engineering Data Chapter V—Drilling 
Chapter Il—-Steam Chapter VI—Production 
Chapter Transmission Chapter Vil—Transportation 


Chapter 1V—Tubular Goods 
Semi-Flexible Fabrikoid Binding, Size 6 x 9, 408 pages—Price $5.00 Postpaid 


Send check to 


THE GULF PUBLISHING COMPANY 
P. O. Drawer 2811 Houston, Texas 
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KNOW WHERE THE BIT IS AT ALL TIMES BY USING 


SINGLE SHOTS 


Prevent off lease drilling—or change the 
course of your well and direct it to another 
point underground! It's possible if you keep 
a record of the bit as the well is going down. 


The Lane-Wells single shot survey instru- 
ment measures both inclination and direction 
in open hole drilling. Its unerring depend- 
ability is famous in oil fields throughout the 
world and everywhere experienced operators 
recommend it. An illustrated bulletin con- 
tains detailed information. Write the Lane- 
Wells Company today, 5610 South Soto 
Street, Los Angeles, California, or any branch 
office. 


Lane-Wells Single 
Shot Instrument 


MIOCENE STRATIGRAPHY 
OF 


CALIFORNIA 
By ROBERT M. KLEINPELL 


This Work Establishes a Standard Chronologic-Biostratigraphic Section 
for the Miocene of California and Compares It with the Typical 
Stratigraphic Sequence of the Tertiary of Europe 


450 pages; 14 line drawings, including a large correlation chart in pocket; 22 full-tone plates of 
Foraminifera ; 18 tables (check lists, and a range chart of 15 pages) Bound in blue cloth; gold 
stumped; paper jacket ; 6x9 inches. 


PRICE: $5.00, POSTPAID 
($4.50 TO A.A.P.G. MEMBERS AND ASSOCIATES) 


The American Association of Petroleum Geologists 
BOX 979, TULSA, OKLAHOMA, U.S.A. 
London: Thomas Murby & Co., I, Fleet Lane, E.C. 4 
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WE BANK ON OIL 
1895 — 1939 


THE 
(=) FIRST NATIONAL BANK AND TRUST COMPANY 
OF TULSA 


THE GEOTECHNICAL CORPORATION 


Roland F. Beers 
President 


902 Tower Petroleum Building 
Telephone LD 711 Dallas, Texas 


Verlag von Gebrider Borntraeger in Berlin und Leipzig 


Einfihrung in die Geologie, ein Lehrbuch der inneren Dynamik, von 


Professor Dr. H. Cloos. Mit 1 Titelbild, 3 Tafeln und 356 Textabbild- 
ungen (XII und 503 Seiten) 1936 Gebunden RM 24.— 


Das Buch will den tiberreichen Forschungsstoff der letzten Jahrzehnte so 
darstellen, daB sich auch Fernerstehende von dem Bau, der stofflichen Zusam- 
mensetzung und den Bewegungsvorgangen in der Kruste unseres Planeten ein 
Bild machen kénnen. Die Darstellung geht iiberall von den Tatsachen und zwar, 
so weit wie mdglich, von den tatsachlichen Bewegungen aus und endigt bei threr 
gedanklichen Auswertung. Auf die Interessen der Praxis, besonders des Berg- 
baus, ist tiberall Bezug genommen, die Verbindung mit dem Leben nach Még- 
lichkeit stindig gewahrt. Das Buch sollte auch den nicht mit gelehrtem Gepack 
belasteten Wanderer im Gebirge fiihren kénnen. 

Die Beispiele stammen aus allen Teilen der Erde, nicht zuletzt aus Skandina- 
vien, Indien, Nordamerika und Afrika. Aber Deutschland und seine friiheren 
auBereuropaischen Besitzungen sind bevorsugt. 

Fiir den Verfasser gibt es in der Erde keine Einzeldinge und nichts Fertiges. 
Er versucht, die Tatsachen in ihren Zusammenhangen vorzufiihren (Bewegungen, 
Kreislaufe, Abstauungen, Entwicklungen usw.), und mdéchte alle Erkenntnisse 
aufgefaBt wissen als Pflastersteine in einer StraBe sur Losung eines letzten, zen- 
tralen Problems der Gesamterde. Liicken in diesem Pflaster werden nicht 
tiberkleistert, sondern deutlich umschrieben. Das Buch will also nicht nur in 
seinem Stoff ein dynamisches sein. 


Ausfihrliche Einzelprospekte kostenfrei 


| 
xxii 
| 
a | 
| 
| 
| 
| 
| 
% 
| 
& 
| 
a } 
| 
| 
w 
? 
4 
4 


Bulletin of The American Association of Petroleum Geologists, March, 1939 


GULF COAST 
OIL FIELDS 


A SYMPOSIUM 
ON THE 
GULF COAST CENOZOIC 
EDITED BY 
DONALD C. BARTON 
Humble Oil and Refining Company 
AND 


GEORGE SAWTELLE 
Kirby Petroleum Company 


292 line drawings, 19 half- 
Bound in blue cloth; ol 


$4.00, EXPRESS OR POSTAGE FREE 
members and associate 


AMERICAN ASSOCIATION OF 
PETROLEUM GEOLOGISTS 


Box 979, Tulsa, Oklahoma 


GEOLOGY OF 
NATURAL GAS 


EDITED BY HENRY A. LEY 


A comprehensive geologic treatise of the oc- 
currence of natural gas on the North Ameri- 
can Continent. 


1227 pages 
250 illustrations 
Bound in cloth. 6 x 9 x 2 inches 


AMERICAN ASSOCIATION OF 
PETROLEUM GEOLOGISTS 


Box 979, Tulsa, Oklahoma 


THE CENTURY EARTH 
SCIENCE SERIES 


Kirtiey F. Maruer, Pu.D. 
General Editor 


MANUAL OF 
SEDIMENTARY 
PETROGRAPHY 


By 
WILLIAM C. KRUMBEIN 
Instructor in Geology 
University of Chicago 
AND 


F. J. PETTIJOHN 
Assistant Professor of Geology 
University of Chicago 


HIS is the only complete treat- 
ment of sedimentary petrography 
written from the analytical point of 
view. It is more comprehensive than 
other books dealing with the same sub- 
ject. Not only are the usual topics of 


size and mineral analysis treated in com-' 


plete detail, but such subjects as shape 
and surface-texture analysis, as well as 
orientation analysis, are included. Like- 
wise considerable attention is paid to 
sampling techniques, generally given 
only brief consideration in works of 
this type. Finally, it contains the neces- 
sary statistical theory and methods, as 
well as optical theory and methods, 
needed in the detailed study of sedi- 
ments. 

This is an up-to-date, authoritative, 
and practical book that in addition to 
supplying the textbook needs of ad- 
vanced courses in sedimentary petrog- 
raphy, will be of use as a reference book 
for research workers in sediments and 
for oil field laboratory workers, and 
will be helpful to soil scientists and 
ceramists. 


Royal 8vo 549 pages Illustrated 
Price, $6.50 


D. APPLETON-CENTURY 


COMPANY 
35 West 32nd St. 2126 Prairie Ave. 
New York Chicago 


Nhe 
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USEAQUCEL 


USE BAROID 


USE STABILITE maintain muds at workable viscosities. 


USE FIBROTEX 


Use BAROID Testing Equipment to aid in main- 
taining the uniform quality of the drilling mud. 


Stocks carried and service engineers available in all active 


NATIONAL LEAD COMPANY 
BAROID SALES OFFICES—LOS ANGELES « TULSA - HOUSTON 


VISIT OUR EXHIBIT city_Morch 21-248 


ORE MICROSCOPE 


For Accurate Quantitative 
Analyses of Rock Sections 


Examine rock sections in reflected polarised light 
and build up a system of identification by their op- 
tical behavior. Leitz Ore Microscope is equipped 
with a NEW TYPE OF VERTICAL ILLUMI- 
NATOR, which gives perfect homogeneity of linear 
polarised light of a single direction of vibration 
within the entire field of view. 


Suitable for both reflected and transmitted 
light; for polarised or non-polarised light. 


Write for Catalog No. 9-M 


E. LEM ING, pertol 


Makers of the famous LEICA Cameras Western Agents: Spindler and Sauppe, Inc., Los Angeles - San Francisco 
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AN ACCURATE AND 
ECONOMICAL METHOD 
(OF STRUCTURAL MAPPING 


Has proved itself the most successful eco- 
nomical method in the Permian Basin area 
of New Mexico and West Texas. 


Sole licensees under JAKOSKY Patents, U.S. Nos. 
2138818, 2137650, 2105247, 2015401, 1906271... 
Canadian Patent No. 374475. Other U.S. and For- 
eign Patents Pending Covering Apparatus and 


Method. — 
For Fluid Level Determinations, use the Elec- =) BRANCH OFFICES: P. O. Box 
trical ECHO-METER. Greatest accuracy is In 392, Great Bend, Kansas—P. O. 
assured with a Steep Front Wave measuring ‘ ‘ 
device on which there are U.S. Patents Gen 160, Levingten, Mow Mente 


acta covering methods and apparatus. —P. O. Box 1499, Kilgore, Texas. 
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“INTERNATIONAL LING. 


3 1063 GAYLEY AVENUE * LOS ANGELES, CALIFORNIA — 
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FOR LOW COST DISCOVERIES 


Your Exploration Campaign Should be Initiated by 


Gubtercrex 


using 
Stratigraphic Prospecting for Reconnaissance 
by 
Eltran and Soil Analysis 
followed by 
Structural Prospecting for Detail 


Do You Know 


How to estimate discovery costs in advance? 
How many discoveries you should reasonably expect for a given appropriation? 
The difference between stratigraphic and structural prospecting methods? 


The objective of exploration?+ 
What is the major portion of discovery costs? 
How to find stratigraphic traps? 
The paradox of exploration? 
The answers to these questions are interesting as well as stimulating. For instance: 


+ The objective of exploration is the discovery of petroleum under the most favorable conditions of 
time, place, and investment! 

$ The major portion of discovery costs is the recognition of unfavorable acreage! 

Write us for our answers to these and other exploration problems, both general and specific. You 
will find our advice, experience, and facilities such as to be of material importance in the discovery 
of petroleum under the most favorable conditions of investment, leaving your problem only the 
choice of the most favorable time and place. 


Gubterccrex 


BY ELTRAN & SOILANE 
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Address inquiries to > 
Dr. E. E. Rosaire, Sole 
Owner, Esperson Bldg., 
Houston, Texas, 
: USS.A. 
» 


for dependable reflection surveys and actur urate 
“the SEISMIC EXPLORATIONS, INCORPORATED 


PRECISION GUN PERFORATING | 


. by Societe de Prospection Electrique, 30 Rue Fabert, Paris, 
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ELECTRICAL WELL LOGGING || 
SIDE WALL SAMPLING —. 
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Left, Spencer Doublet Magnifier; right, Spencer Triple Aplanat. The drawings show the lens system. 


inest optical quality distinguishes 


these Spencer Magnifiers 


Two types of hand magnifiers—each available in a range of six dif- 
ferent magnifications—are produced by Spencer to meet the multitude 
of uses which are served by these handy instruments. 


Spencer Triple Aplanats are corrected both spherically and chro- 
matically and are noted for their large, flat field, brilliance and long 
working distance. 


Spencer Doublets, although not as well corrected as Triple Aplanats, 
give excellent central definition. 


Both are characterized by the same high optical standards which 
distinguish Spencer microscope objectives. 


Hand Magnifiers in folding case (6X, 9X, 12X, 15X, 18X, 24X magnifications). 


Triple Aplanats Available in plain, black enamelled 
mounts for use in dissecting microscopes 
Doublets at $1.00 less. 


Write Dept. Q29 for further details. 


Spencer Lens Company 


MICROSCOPES SPENCER REFRACTOMETERS 
MICROTOMES COLORIMETERS 
PHOTOMICROGRAPHIC | BUFFALO | SPECTROMETERS 
EQUIPMENT PROJECTORS 
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ONLY ONE STRING TO YOUR BOW ? 


WE CAN OFFER YOU EFFICIENT SERVICE IN 
ALL MODERN GEOPHYSICAL METHODS 


FIFTEEN YEARS WORLD-WIDE EXPERIENCE ENABLES 
US TO CHOOSE THE TECHNIQUE BEST SUITED 
TO YOUR PARTICULAR PROBLEM 


COMPAGNIE GENERALE DE GEOPHYSIQUE 


( SCHLUMBERGER METHODS ) 
50 Rue.Fabert , PARIS, FRANCE 


SEISMOGRAPH GRAVIMETER 


TORSION BALANCE IMAGNETOMETER 


ELECTRICAL RESISTIVITY METHOD 


THE ONLY FIRM WITH A LONG EXPERIENCE OF THE D.C. TECHNIQUE 


SCHLUMBERGER ELECTRICAL PROSPECTING METHODS 


2720 Leeland Avenue , HOUSTON . Texas 


Agents in 
NEW YORK , LOS ANGELES , SEATTLE , MARACAIBO, CARACAS , 
COMODORO RIVADAVIA , SANTIAGO , SAN FERNANDO , BOGOTA 
SAO PAULO, MEXICO, KHODAUNG , DIGBO! , PLADJOE , RABAT, 
PLOESTI , LWOW, BUDAPEST , TOKIO , ANKARA , HANNOVER , VIENNA 


Patents all over the world 
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CORE DRILL 
| FOR 


GREATER RECOVERY 
OF 


LARGER DIAMETER 
CORES 


TOGGLE TYPE 


CORE CATCHER 
(UNIFIED CONSTRUCTION) 


COMBINATION SPRING 
AND TOGGLE TYPE 
CORE CATCHER 


ROLLER «= BIT CO. 


P.O. BOX 2119 HOUSTON, TEXAS 
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EUGENE McDERMOTT H. B. PEACOCK J. E. JONSSON 
PRESIDENT VICE PRESIDENT SECRETARY- TREASURER 


SERVICE 


= GEOPHYSICAL SURVEYS 


DALLAS, TEXAS 
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You Get READABLE CORES 
You Need Them... 
with HUGHES CORE 


HUGHES TOOL Co. 


Houston, Texas, U. S. A. 
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